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Abstract 

At  the  request  of  the  Air  Staff,  this  research 
developed  a  comprehensive  set  of  training  needs  for  base 
civil  engineering  superintendents  and  foremen.  A  census 
survey  (with  a  return  rate  of  72.3  percent)  of  CONUS  base 
level  civil  engineering  chiefs  of  operations  was  used  to 
evaluate  the  need,  by  superintendents  and  foremen,  of 
thirty  candidate  subject  areas.  A  combination  of 
parametric  and  non-parametric  statistical  techniques  were 
used  to  select  17  separate  subject  areas  in  which  civil 
engineering  superintendents  and  foremen  require  training. 
Factor  analysis  was  performed  on  these  17  subjects  which 
resulted  in  a  six  factor  functional  model.  The  factors 
were:  general  management  skills,  logistics  management, 
effective  writing,  managing  civil  engineering,  personnel 
administration,  and  technical  review.  The  model 
provides  the  basis  for  development  of  a  training 
program  for  civil  engineering  superintendents  and  foremen. 
Differences  in  subject  area  need  based  upon  respondent's 
major  air  command  and  base  size  are  discussed. 
Recommendations  for  implementation  and  further  study  are 
also  presented. 
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ANALYSIS  OF  TRAINING  NEEDS  FOR  CIVIL  ENGINEERING 


SUPERINTENDENTS  AND  FOREMEN 

I .  Introduction 


Overview 

Chapter  I  provides  a  brief  look  at  the  contents  of 
this  thesis.  It  starts  with  a  short  background  of  both  the 
problen  and  the  organization  of  concern.  It  then  provides 
justification  for  the  research  as  well  as  a  list  of 
definitions  of  terns  which  are  used  throughout  the  thesis. 
Further,  a  specific  problea  statement  and  the  limitations 
of  this  research  in  approaching  that  problem  are 
enumerated.  The  key  underlying  assumptions  used  in  this 
analysis  are  also  part  of  this  chapter.  Finally,  the 
overall  research  objective  and  the  research  questions  used 
to  accomplish  that  objective  are  discussed. 

Background 

No  self-respecting  Chief  Executive  Officer  would 
consider  paying  $30,000  -  40,000  a  year  to  an  executive  if 
his  primary  function  was  to  edit  the  writing  of  the 
company's  first-level  supervisors,  counsel  their 
subordinates  and  give  these  supervisors  specific  work 
assignments  for  day-to-day  operations  of  their  functional 
areas.  Civilian  corporation  heads  expect  their  first-level 


supervisors  to  accoaplish  these  tasks.  Civilian  conpanies 
attempt  to  insure  that  their  supervisors  can  perform 
aanagerial  tasks  by  hiring  them  on  the  basis  of 
supervisory  experience,  training  ,  and  aa  igerial  ability. 
In  the  Air  Force,  civilian  supervisors  are  hired  from  the 
"qualified"  personnel  on  or  near  hoae  bases. 

Unfortunately,  the  Air  Force  tends  to  select  civilian 
supervisory  personnel  based  on  seniority,  a  good  work 
record  ,  or  ability  to  get  along  with  others  rather  than 
on  supervisory  ability  (Chobot,  1981).  As  a  result,  the 
Air  Force  often  overlooks  such  important  qualifications  as 
aanagerial  and  human  relations  abilities.  Hence,  many  new 
Air  Force  Base  Civil  Engineering  (BCE)  Civil  Engineering 
superintendents  and  foremen  are  not  adequately  prepared  to 
assume  aanagerial  and  supervisory  roles.  To  solve  this 
problem  would  require  a  determination  of  training  needs 
for  the  personnel,  an  analysis  of  what  training  they  are 
currently  receiving,  and  implementation  of  new  training  to 
fill  in  the  shortfall.  This  research  attempts  to  perform 
the  first  of  these  tasks.  It  will  determine  a  set  of 
subject  areas,  in  which,  Civil  Engineering  (CE) 
superintendents  and  foremen  need  training. 

Currently,  there  is  no  way  to  preselect  and  train 
civil  service  workers  for  supervisory  positions  (Chobot, 
1981).  All  of  the  supervisory  training  that  a  civilian 
receives  occurs  after  selection  for  a  supervisory  position 


(if  it  occurs  at  all) (Chobot , 1981 ) .  Further,  the  Air  Force 
offers  these  civilians  only  a  single  course  in  general 
aanageaent  principles.  The  course  is  the  USAF  Supervisor's 
Course  which  is  designed  as  Professional  Military 
Education  (PME)  for  ailitary  enlisted  meabers. 

Availability  of  this  course  is  liaited.  Although  civilian 
supervisors  are  required  to  take  the  supervisors  course 
within  six  aonths  of  assuaing  a  supervisory  position,  aany 
do  not  receive  it  until  aany  aonths  later  (Chobot,  1981). 
In  the  author's  liaited  experience*  with  Civil  Engineering 
(CE)  supervisors,  aany  do  not  ever  receive  it. 

The  ailitary  counterparts  to  civilian  supervisors 
receive  a  five  part  PME  course  during  their  careers.  These 
courses  are  given  before  and  after  assuaing  supervisory 
positions  and  fora  a  coaprehensi ve  general  aanageaent 
training  package.  Senior  Airaen,  who  are  oper  int  level 
workers,  receive  a  21.5  hours  orientation  course  which 
includes  instruction  in  leadership,  aanageaent,  and  Non- 
coaaissioned  officer  (NCO)  responsibilities  (Forbes, 

1983).  There  are  four  other  courses  that  aaplify  and 
expand  these  topics  as  the  NCO  moves  through  his  career 
and  up  the  managerial  chain. 

*The  author  served  2  years  as  the  Chief  of  Readiness  and 
Logistics  in  a  base-level  CE  Squadron.  He  was  the 
supervisor  of  eight  ailitary  and  eight  civilian  personnel. 


Neither  Civil  Engineering  civilian  nor  military 
superintendents  and  foremen  receive  any  formal  training  in 
management  and  leadership  peculiarities  of  the  Civil 
Engineering  Squadron  (CES).  Any  instruction  they  receive 
is  in  the  form  of  On-the-Job  Training  (OJT)  or  by 
experience.  It  seems  reasonable  to  say  that  instruction  in 
Civil  Engineering  management  would  enhance  instruction  in 
general  management  and  would  lead  to  improved  performance. 

These  factors  come  together  to  create  first-level 
supervisors  who  are  probably  producing  at  less  than 
optimum  levels  or  may  even  be  counterproductive  to 
organizational  goals.  The  result  is  the  Air  Force  pays  a 
Major  or  Lieutenant  Colonel  thousands  of  dollars  a  year  to 
edit  staff  work,  counsel  operant  level  employees,  and  make 
day  to  day  decisions  about  individual  shops  that  a 
properly  trained  supervisor  could  make.  A  typical  base  CE 
organizational  structure  (Figure  1.1)  shows  the  large 
scope  of  this  problem.  Since  each  Chief  of  Operations 
has  four  to  six  superintendent  and  approximately  twenty- 
one  foremen,  about  half  military  and  half  civilian,  these 
functions  can  become  all  consuming. 

Justification 

There  are  two  major  reasons  why  this  study  is 
justified.  First,  Civil  Engineers  at  the  Air  Staff  level 
have  shown  interest  in  this  topic.  They  were  concerned 
enough  about  this  problem  to  submit  a  thesis  topic 
suggestion  form  to  AFIT/LS  for  a  study  of  this  type. 
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1.1.  Typical  Base  CES  Partial 
(adapted  from  AFR  85-10,  1975 


The  second  reason  lies  in  the  impact  of  these 
training  deficiencies.  Civil  Engineering  is  solely 
responsible  for  maintaining  and  repairing  base  runways  and 
their  support  facilities  to  insure  that  Air  Force  flying 
missions  are  accomplished.  Further.  CE  superintendents  and 
foremen  are  the  front-line  supervisors  who  insure  that 
these  runways  and  facilities  are  operating  at  all  times. 

Any  loss  of  efficiency  or  productivity,  on  their  part,  may 
directly  degrade  that  base's  ability  to  perform  its  mission 
by  loss  from  use  of  a  runway  or  indirectly  degrade  the 
mission  by  causing  the  loss  of  a  support  facility.  The 
maginitude  of  this  problem  is  extremely  large.  Figure  1.1 
indicated  that  a  typical  CES  has  5  superintendents  and  £0 
foremen.  Considering  just  CONUS  Air  Force  installations, 
this  represents  over  2100  under-trained  supervisors. 

Hence,  considering  the  large  number  of  personnel  that 
are  affected  and  the  nature  of  the  problem;  this  study  can 
form  the  basis  of  a  training  program  to  increase 
productivity  and  efficiency  among  these  key  supervisors, 
and  subsequently  enhance  readiness. 

Statement  of  the  Problem 

There  are  two  major  problems  which  underlie  the 
management  inadequacies  in  Civil  Engineering.  First,  civil 
service  regulations  and  procedures  create  a  system  which 
denies  civilian  employees  the  opportunity  to  train  for 
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supervisory  positions  prior  to  selection  for  these 
positions.  Another  research  effort  will  be  required  to 
adequately  resolve  this  topic.  This  thesis  will  focus  on 
the  second  aajor  problem  which  is  the  educational 
deficiencies  of  current  supervisor  training  programs.  In 
particular  this  thesis  will  address  the  problem  that  the 
educational  needs,  with  respect  to  management  functions 
and  interpersonal  skills,  of  Civil  Engineering 
superintendents  and  foremen  are  not  being  met.  As  a 
result,  an  analysis  of  what  training  is  needed  by  these 
personnel  is  valid. 

Scope  and  Limitations 

The  limitations  around  which  this  work  was  written 
are  as  follows: 

1.  Only  the  training  needs  of  Civil  Engineering 
superintendents  and  foremen  were  discussed. 

2.  This  research  did  not  analyze  current  training 
programs  provided  to  either  civilian  or  military 
personnel . 

3.  The  analysis  subject  areas  was  limited  co  a 
discussion  of  management  (both  general  and  CE  unique)  and 
human  relations  (also  called  interpersonal  functions). 


Assumptions 

This  thesis  was  based  upon  the  following  assumptions 


1.  There  are  fundamentals  of  management  which  apply 
to  all  supervisors  regardless  of  level  and  organization. 

2.  There  are  management  tasks  peculiar  to  Civil 
Engineering  superintendents  and  foremen. 

3.  Civil  Engineering  superintendents  and  foremen  can 
be  considered  collectively  as  first-level  supervisors. 

4.  Civil  Engineering  is  experiencing  a  loss  of 
productivity  due  to  inadequate  managerial  education  among 
superintendents  and  foremen. 

5.  Based  on  the  findings  in  Chapter  2,  the  two  most 
significant  educational  needs  of  supervisors  are  in  the 
areas  of  management  and  interpersonal  skills. 

Definitions 

The  following  definitions  underlie  this  effort  and 
are  used  throughout  the  thesis: 

1.  First-level  supervisor —  an  employee  who  directly 
supervises  operant  level  employees. 

2.  Operant-level  employees —  a  worker  who  performs 
only  technical  duties  and  does  not  perform  any  management 
or  supervisory  functions.  In  Civil  Engineering  these 
include  such  non-supervisor y  personnel  as  plumbers, 
carpenters,  and  electricians. 

3.  Foremen —  first-level  CE  supervisor  responsible 


for  managing  one  shop  of  operant-level  employees,  (i.e 
carpenters,  plumbers,  electricians). 


4.  Superintendents--  first-level  CE  supervisor 


responsible  for  managing  two  or  more  foremen. 

5.  Civil  Engineering  supervisor  or  supervisors — 
will  be  used  to  Include  both  CE  superintendents  and 
foremen  in  one  group. 

Research  Ob lective 

The  objective  of  this  research  was  to  determine  a 
comprehensive  package  of  training  needs  for  CE 
superintendents  and  foremen.  A  two-step  approach  was  used 
by  the  author  to  accomplish  this  research  objective. 
First*  a  list  of  possible  subject  areas  was  created.  Then 
a  survey  was  administered  to  determine  which  of  the 
subjects  on  that  list  were  significantly  important. 

It  was  necessary  to  answer  several  research 
questions  in  order  to  accomplish  this  objective. 

Research  Questions 

To  achieve  the  research  objective  of  this  thesis  the 
following  research  questions  were  used: 

1.  What  general  managerial  skills  does  the  Civil 
Engineering  supervisor  need  to  accomplish  his/her 
management  functions? 

2.  What  are  the  unique  Civil  Engineering  managerial 
skills  that  are  required  to  accomplish  first-level 
supervisory  management  functions?  Not  all  of  the 
managerial  skills  required  of  a  Civil  Engineering 


supervisor  are  applicable  to  all  managers.  Although,  some 
are  common  to  all  supervisors;  others  are  needed  only  by 
CE  supervisors.  This  second  group  is  the  subject  of  this 
research  question. 

3.  What  are  the  specific  skills  that  a  Civil 
Engineering  supervisor  needs  to  accomplish  his/her 
interpersonal  functions?  As  will  be  seen  in  Chapter  2, 
there  is  a  clear  distinction  between  managerial  skills 
that  relate  directly  to  productivity  and  those  that  impact 
productivity  by  impacting  the  human  resources  in  an 
organization.  The  interpersonal  function  encoumpasses  this 
indirect  impact  on  production. 

4.  How  does  the  need  for  these  skills  differ  based 
on 

(a)  base  size 

(b)  command? 

Prior  to  the  analsis  of  survey  data  it  was  impossible  to 
determine  if  the  need  for  managerial  skills  was  constant 
across  the  Air  Force.  As  a  result,  the  fourth  research 
question  was  used  to  determine  if  the  need  for  managerial 
skills  was  significantly  different  between  major  commands 
or  between  different  size  bases. 


II.  Literature  Review 


Introduction 

This  chapter  provides  a  review  of  the  literature  with 
respect  to  supervisory  roles,  aanagenent  functions,  and 
huaan  relations  abilities  (also  called  interpersonal 
skills).  It  establishes  and  describes  the  widely  accepted 
functions  of  managers.  Further,  in  light  of  new  emphasis 
on  interpesonal  skills,  it  reviews  the  importance  of  these 
skills  and  some  of  those  particnlar  skills  currently 
considered  important.  Although  management  functions  and 
interpersonal  skills  are  treated  separately,  it  is 
important  to  note  that  there  is  significant  overlap 
between  the  two.  Finally,  since  there  is  a  virtually 
limitless  number  of  sources  on  these  topics  only  a  few 
representative  works  will  be  cited. 

Supervisory  Roles 

There  are  a  variety  of  different  opinions  on  the 
roles  of  supervisors.  Most  of  the  different  breakdowns, 
however,  condense  into  the  two  general  roles  of  management 
and  human  relations. 

Management .  The  Air  Force  defines  three  different 
supervisory  roles.  The  first  two  of  these  fall  into  the 
category  of  management.  The  Military  Training 
Standard/Promotion  Fitness  Examination  pamphlet  states 


that  aanagerial  roles  Include  applying  the  basic  functions 
of  management  and  using  specific  methods  to  get  work 
accomplished  (AFP  50-34,1982).  Many  current  writers 
support  this  approach.  For  example,  Schoen  and  Durand 
(1979)  break  supervisory  roles  into  four  major  areas: 
organizational  skills,  decision  and  administrative  skills, 
interpersonal  skills,  and  informational  skills.  The  first 
two  of  these  can  both  be  considered  management  functions. 
Halloran  (1981)  also  breaks  supervisory  roles  into  four 
main  areas.  Once  again  two  of  these,  supervisory  skills 
and  technical  role,  can  clearly  be  considered  management 
skills. 

Human  Relations.  The  third  supervisory  role  that  the 
Air  Force  defines  is  use  of  good  human  relations 
techniques  to  achieve  maximum  performance  (AFP  50-34, 
1982).  There  is  no  universally  accepted  definition  of 
human  relations.  It  can  be  describe  however,  as  working 
with  people  as  individuals  rather  than  treating  them  as 
inanimate  resources  (Harrison,  1978).  This  leads  to 
management  with  consideration  to  morale,  motivation, 
satisfaction,  recognition,  and  security  (Harrison,  1978). 
Further,  human  relations  is  characterized  by  employee 
participation  in  aanagerial  decisions  and  improving 
communication  between  superiors  and  subordinates  (Szilagyi 
and  Wallace,  1983).  Most  management  writing  includes  a 
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consideration  of  human  relations  in  supervisory  roles. 

Halloran  (1981)  considers  employee  relations  and  dealing 

with  special  interest  groups  as  separate  roles.  They  both,  )  ' 


however,  fall  into  the  general  category  of  human 
relations.  Schoen  and  Durand  (1979)  establish  the 
supervisory  roles  of  interpersonal  skills  and 
informational  skills.  Interpersonal  skills  include 
leadership,  motivation,  and  understanding  yourself  and 
others  (Schoen  and  Durand,  1979).  Information  skills 
entail  understanding  how  communication  works  and  face-to- 
face  communication  (Schoen  and  Durand,  1979).  Clearly, 
these  are  both  human  relations  oriented. 

Management  Functions 

The  Air  Force  definition  of  management  is  "...  the 
efficient  and  economical  use  of  our  resources  to  reach 
an  objective  (AFP  50-34,  1982,  p.  16-1). w  There  are 
several  widely  accepted  functions  of  management  which  act 
as  tools  to  accomplish  this  goal.  The  Air  Force  accepts 
the  five  classical  functions  of  management  that  are  based 
on  the  original  work  of  Henri  Fayol  (AFP  50-34,  1982). 
Fayol  (1968),  who  published  a  study  in  1925,  said  that 
managerial  functions  were  to:  forecast  and  plan,  organize, 
command,  co-ordinate,  and  control  to  achieve 
organizational  goals.  Where  forecasting  is  distinguished 
from  planning  in  that  forecasts  anticipate  the  results  of 
plans  (Fayol,  1968).  The  Air  Force  in  its  PME  courses, 
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accepts  these  functions  with  only  minor  changes.  It 
teaches  managers  that  their  functions  are  planning, 
organizing,  directing,  co-ordinating,  and  controlling  (AFP 
50-34,  1982). 

Many  recent  authors  have  eliminated  the  co-ordination 
function.  They  base  their  opinion  on  the  thought  that  co¬ 
ordination  is  not  limited  to  a  single  function  but  is  an 
aspect  of  management  which  permeates  all  the  management 
functions  (Koontz,  1976).  In  its  place  most  of  these 
authors  have  substituted  the  managerial  function  of 
staffing.  This  results  in  a  model  of  managerial  functions 
which  includes  planning,  organizing,  staffing,  directing, 
and  controlling  (Koontz,  1976;  Halloran,  1981).  A  final 
change  made  recently  by  some  authors  was  to  rename  the 
directing  function  to  leading  (Schoen  and  Durand,  1979). 
These  authors  did  not,  however,  change  the  definition  of 
this  function. 

There  are  three  generally  accepted  levels  of 
managers.  Although  each  author  has  his  own  name  for  these 
levels  they  are  all  defined  about  equally.  The  lowest 
level  managers  are  those  who  oversee  the  activities  of 
operant  level  employees  (Sallee,  1975).  Mid-level  managers 
supervise  the  lower  level  managers  and  top  management 
supervises  the  mid-levels.  Although  all  levels  of 
management  perform  the  five  managerial  functions,  they  do 
not  perform  them  equally.  As  shown  in  Figure  2.1,  Schoen 


and  Durand  (1979)  place  emphasis  on  leading  (directing) 
and  controlling  for  the  first-level  supervisor.  Many 
authors  agree  with  this  position  as  evidenced  by  Figure  2.2 
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Fig  2.1.  Time  Devoted  to  Managerial  Functions  Related  to 
Managerial  Level(reprinted,  Schoen  and  Durand.  1979.  p.  7) 
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Managerial  Functions  Reviewed 


Since  the  Air  Force  uses  the  managerial  functions  of 
planning,  organizing,  directing,  co-ordinating,  and 
controlling,  these  will  be  reviewed  first.  Also,  since,  a 
significant  number  of  authors  now  use  staffing  as  a 
managerial  function,  the  literature  on  staffing  will  be 
reviewed  as  well. 

Planning.  Fayol  (1968)  defined  planning  in  terms  of 
a  plan  of  action,  which  is  a  set  of  actions  to  be 
accomplished,  including  stages  and  specific  methods,  that 
must  be  used  to  achieve  a  desired  result  (Fayol,  1968).  A 
more  specific  definition  has  been  developed  for  use  in  the 
Air  Force.  The  Air  Force  defines  planning  as  analyzing  the 
objectives,  evaluating  the  situation  in  terms  of  time  and 
resources,  considering  alternatives,  selecting  the  best 
alternative  and  developing  that  and  an  alternative  plan 
(AFP  50-34,  1982).  Koontz  (1980),  not  unlike  the  Air 
Force,  defines  planning  as  selecting  objectives  and  the 
means  to  achieve  them.  A  different  view  of  planning 
incorporates  the  concept  of  opportunities.  This  definition 
says  planning  is  anticipating  the  future  so  as  to  control 
it  and  hence  capitalize  on  opportunities  (Schoen  and 
Durand,  1979).  Planning  is  not,  however,  the  same  at  all 
levels  of  management.  Planning  for  the  first  level 
supervisor  includes  determining,  in  advance,  what  needs  to 


be  done  with  respect  to  tools,  equipment,  space,  supplies, 
and  personnel  to  achieve  organizational  goals  (Halloran, 
1981).  Although  there  are  many  different  definitions  of 
planning,  there  is  a  consistent  theme  throughout:  the 
advanced  consideration  of  specific  objectives  to  maximize 
output . 

Organizing.  Fayol  (1968)  asserts  that  an 
organization  has  material  and  human  components.  Most 
authors,  including  Fayol,  emphasize  the  human  organization. 
There  are  numerous  organizational  duties  of  a  manager. 

Some  of  the  more  important  include  making  an  effective 
organizational  structure,  staffing  an  organization, 
discipline  and  training  (Fayol,  1968).  A  broad  definition 
of  organizing  is  arranging*people,  machines,  materials, 
money  and  technology  with  maximum  efficiency  to  achieve 
organizational  goals  (Schoen  and  Durand, 

1979) .Interestingly ,  although  the  Air  Force  does  not 
identify  staffing  as  a  separate  management  function,  it 
also  does  not  include  it  in  organization.  The  Air  Force 
definition  of  organization  emphasizes  the  need  for  good 
organizational  structure.  AFP  50-34  (1982)  states  that 
organization  is  a  three  step  procedure  which  includes 
analysis  of  functions,  making  a  chart  of  the  work  center 
organization,  and  assigning  personnel  to  specific  tasks. 

At  least  one  author  feels  that  organization  for  the  first- 
level  supervisors  basically  means  working  within  existing 
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organizational  parameters  since  few  supervisors  at  this 
level  have  any  control  over  organizational  structure 
(Halloran,  1981).  Although  there  are  again  a  variety  of 
definitions*  the  concept  of  structuring  materials  and 
personnel  to  facilitate  organizational  goals  is  an 
underlying  theme  throughout  all  definitions. 

Directing.  In  Fayol's  (1968)  original  work,  the 
directing  function  was  called  command.  The  object  of 
command  is  to  maximize  the  inputs  of  employees  toward  the 
completion  of  the  organizations'  goals  (Fayol,  1968). 
Included  in  this  function  are  many  leadership  oriented 
tasks.  For  example,  Fayol  (1968)  said  that  to  accomplish 
this  function  requires  knowing  your  workers,  setting  an 
example,  good  communication  and  employee  evaluation.  The 
Air  Force  uses  the  term  directing  for  this  function,  but 
does  not  make  significant  changes  to  Fayol's  definition. 
The  Air  Force  teaches  its  students  that  directing  is  the 
process  of  assigning  and  guiding  personnel  to  accomplish 
an  objective  (AFP  50-34,1982).  The  two  major  ways  to 
achieve  direction  are  to  command,  using  orders  and  to 
convince,  using  leadership  (AFP  50-34,  1982) .Direction  may 
or  may  not  always  be  necessary.  Although  Halloran  (1981) 
agrees  with  Fayol  on  the  tasks  involved  in  directing,  he 
points  out  that  it  is  important  for  managers  to  know  when 
direction  is  necessary  and  when  it  is  not.  So  many  of  the 
directing  tasks  are  really  parts  of  leadership  that  some 


authors  have  renamed  this  function  leadership  (Schoen  and 
Durand,  1979).  This  evolution  from  command  to  directing  to 
leading  is  not  surprising  considering  the  evolution  of 
management  theories  from  the  mechanically  oriented 
management  science  of  Fayol'a  time  to  today's  contingency 
theories  which  have  more  human  relations  considerations. 

Controlling .  Probably  the  simplest  and  least 
disputed  mangement  function  is  control.  It  was  originally 
defined  as  determining  whether  or  not  the  plan  of  action 
is  being  followed  in  order  to  rectify  discrepancies  and 
prevent  their  recurrence  (Fayol,  1968).  The  Air  Force 
maintains,  similarly  that  control  is  the  process  of 
checking  actual  occurrences  against  the  plan  of  action 
(AFP  50-34,  1982).  Even  recent  authors  agree  that  control 
consists  of  setting  up  a  measurement  system  to  insure 
goals  are  being  met.  (Halloran,  1981;  Schoen  and  Durand, 
1979). 

Co-ordinating .  As  mentioned  previously,  most  modern 
authors  have  eliminated  co-ordinating  as  a  separate 
function.  They  feel  that  co-ordination  is  necessary  in  all 
management  functions.  Fayol  (1968)  described  co-ordination 
as  harmonizing  the  organizations  activities  to  insure 
success.  In  this  function,  he  included  human  relations 
functions  such  as  improved  communication  by  meetings  and 
liaison  officers  (Fayol,  1968).  The  Air  Force  uses  a 
significantly  more  specific  definition.  AFP  50-34  (1982) 


says  that  co-ordination  is  the  process  of  insuring  that 
every  order  relates  to  the  objective*  that  orders  are 
given  correctly  and  that  they  are  carried  out  smoothly  in 
conjunction  with  other  instructions.  Renee*  this  function 
appears  to  be  linked  primarily  to  insuring  organizational 
efficiency. 

Staffing.  Authors  who  do  not  include  a  co-ordination 
function  do  include  a  staffing  function.  This  function  is 
exclusively  employee  oriented.  As  the  name  implies*  this 
function  includes  hiring  the  right  personnel  (Halloran* 
1981).  In  addition,  however,  it  includes  developing  the 
human  resources  to  insure  worker  satisfaction  and  a 
productive  organization  (Schoen  and  Durand*  1979). 

Staffing  requires  several  different  programs.  Halloran 
(1981)  points  out  that  the  organization  must  recruit* 
appraise,  train  and  promote  personnel  in  addition  to  just 
hiring  and  paying  them.  Considering  these  tasks*  it  may 
not  be  unreasonable  that  the  Air  Force  does  not  include 
this  function  in  its  management  model.  Many  of  these 
staffing  functions  are  not  within  the  control  of  Air  Force 
supervisors.  For  example*  recruiting  is  done  by  a  separate 
unit.  Training,  except  OJT*  is  conducted  by  a  separate 
command.  Even  hiring  may  not  occur  within  the  squadron 
structure  of  the  Air  Force  supervisor.  Hence,  the  Air 
Force's  use  of  co-ordinating  instead  of  staffing  is 
probably  not  unwarranted. 


Huaan  Relations 

The  purpose  of  this  portion  of  the  literature  review 
is  to  discuss  current  attitudes  toward  the  iaportance  of 
interpersonal  skills  for  managers  and  to  outline  some  of 
the  specific  skills  that  are  thought  to  be  significant. 

For  the  purposes  of  this  part  of  the  review,  all  reference 
to  leaders  and  leadership  will  be  equated  to  managers  and 
management . 

The  study  and  use  of  interpersonal  skills  is  not  a 
recent  innovation  in  management  theory.  However,  the  level 
of  importance  attached  to  these  skills  has  grown  in  this 
century.  Managers,  to  insure  their  own  currency,  must  be 
concerned  with  which  theories  are  still  considered 
effective  and  which  have  been  discarded.  Hence,  it  is 
important  for  managers  to  maintain  a  knowledge  of  expert 
opinion  on  the  importance  and  validity  of  management 
concepts  such  as  interpersonal  skills.  Assuming  that  the 
importance  of  this  concept  has  been  established,  it  is 
then  critical  for  a  manager  to  know  what  continuing 
aspects  and  new  innovations  to  that  concept  have  been 
developed . 

This  portion  of  the  review  approaches  its  topic  by 
answering  two  fundamental  questions.  The  first  question 
is,  "What  is  the  current  attitude  toward  the  importance 
of  interpersonal  skills  in  management?"  The  answer  to  this 
question  is  to  be  found  in  the  opinions  of  experts  and  the 
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justification  behind  their  assertions.  The  second  question 
is,  "What  are  soae  of  the  current  ideas  abut  which 


particular  skills  are  necessary?" 

The  Importance  of  Interpersonal  Skills .  Determining 
the  need  for  these  skills  must  be  based  on  the  opinions  of 
experts  who,  on  the  basis  of  experience  or  education,  are 
qualified  to  aake  opinions,  and  on  the  diversity  of  those 
opinions.  This  section  will  first  present  those  articles 
supporting  interpersonal  development  and  then  those 
arguments  opposed  to  or  limiting  the  use  of  interpersonal 
skills. 

Supporting  Literature.  At  least  two  studies 
have  revealed  the  need  for  interpersonal  skills  for  less 
experienced  managers.  The  first  study,  by  John  Pearce, 
found  that  87  percent  of  the  first-time  managers  surveyed 
reported  some  relationship  difficulties  with  subordinates 
(Advance  Management  Journal,  1983).  Most  of  the  problems 
that  these  managers  reported  were  clearly  interpersonal  in 
nature.  In  fact,  seven  of  eight  problem  situations  could 
have  been  aided  by  use  of  interpersonal  skills.  Some  of 
the  problems  were  difficulty  in  giving  instruction, 
problems  administering  discipline,  and  resentment  of  their 
position  by  subordinates  (Advanced  Management  Journal, 
1983).  A  second  survey  was  conducted  of  graduates  of  the 
Management  Institute  Program  in  Tempe,  Arizona  (Inman  et 
al.,  1982).  The  survey  was  designed  to  determine  what 


aspects  of  the  training  program  were  most  useful  to 
managers  on  the  job.  Some  of  the  highest  ratings  went  to 
training  that  was  interpersonal  in  nature.  Skills  such  as 
employee  communication  and  human  relations  were  rated  with 
decision  making  and  elements  of  management  in  importance 
(Inman  et  al.t  1982). 

It  is  widely  accepted  that  the  purpose  of  management 
is  to  co-ordinate  human  and  material  resources  to  achieve 
organizational  goals.  Therefore, it  is  essential  that  the 
manager  have  the  interpersonal  skills  necessary  to  co¬ 
ordinate  the  human  aspects  of  the  organization  (Hayes, 
1980).  In  fact  several  authors  indicate  that  the  ability 
to  handle  human  relations  is  more  important  than  even  the 
technical  knowledge  of  organizational  production  methods. 
Management  consultant  Roger  Plachy  says: 

The  leader's  sensitive  understanding  of  human  nature 
has  been  described  as  more  vital  to  performance  than  any 
vast  accumulation  of  knowledge  or  skills  concerning 
science,  technology,  statistics  or  abstract  reasoning 
(Plachy,  1981,  p.  59). 

Further,  Mr.  Edward  Toth  (1982),  Vice-President  for 
Operations,  RMI  Co.  states  "All  too  often  today's  manager 
is  preoccupied  with  achieving  technological  excellence  at 
the  expense  of  concern  for  the  employees..."  Hence  both 
the  theorists  and  practitioners  agree  that  in  today's 
managerial  climate  the  need  for  human  orientation  is 
critical  to  the  good  health  of  the  organization. 


Interpersonal  skills  are  critical  at  any  managerial 
level.  Many  of  the  managerial  skills  required  of  a  lower 
level  manager  lose  importance  as  he  or  she  moves  upward  in 
the  organization.  This  is  not  so  with  interpersonal  skills 
(Mandt,  1979).  Mr.  Edward  Mandt,  Vice-President  of  the 
Maccabees  Mutual  Life  Insurance  Co.  defines  three 
categories  of  management  skills:  technical  and 
professional,  interpersonal,  and  managerial  and 
administrative  (Mandt,  1979).  Figure  2.3  shows  that  the 
technical  and  managerial  skill  requirements  vary  as  the 
managerial  level  varies.  Interpersonal  skills,  however, 
vary  minutely  with  managerial  level  and  make  up  a  large 
portion  of  the  skills  needed  at  all  levels  of  management. 

The  need  to  develop  and  fine-tune  Interpersonal 
skills  is  also  based  on  the  fact  that  human  resource  are 


Levels  of 
Mgmt . 


the  only  aspects  of  today's  business  that  can  effectively 
increase  productivity  (Student,  1978).  In  many  cases, 
business  has  used  new  technology,  capital  investment,  and 
human  resources  management  to  improve  productivity 
(Student,  1978).  Today,  however,  new  technologies  no 
longer  create  economies  as  a  result  of  their  size  (Student, 
1978).  Further,  decreasing  product  lives  and  quickly 
maturing  or  saturating  markets  have  made  new  capital 
investments  difficult  to  justify  (Student,  1978).  As  a 
result,  the  only  traditional  resource  left  to  develop  is 
the  human  resource,  a  fact  which  implies  the  need  for 
interpersonal  skills. 

Lost  productivity  as  a  result  of  poor  interpersonal 
skills  is  another  major  factor  supporting  the  need  for 
these  skills.  For  example,  today's  technology  in  office 
equipment  for  clerical  workers  is  far  superior  to  that 
used  even  five  years  ago.  The  advent  of  more  useful  tools 
would  seem  to  dictate  a  corresponding  rise  in 
productivity.  In  fact,  we  have  seen  an  average  of  25 
percent  lost  productivity  in  the  face  of  these 
technological  gains  (Kinney,  1982).  It  is  therefore 
necessary  for  managers  to  use  their  interpersonal  skill  to 
motivate  workers  to  produce  at  the  expected  higher  levels 
(Kinney,  1982).  Hence,  there  is  need  for  interpersonal 
skill  to  smooth  the  transition  into  a  time  of  increased 
automation  and  to  increase  productivity. 
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Opposition  to  Interpersonal  Skills .  There  is 
virtually  no  current  literature  which  states  that 
interpersonal  skills  are  detrimental.  There  is  some 
discussion,  however,  about  the  use  of  these  skills  in  some 
areas  and  the  extent  of  use. 

A  study  by  James  Robinson  and  Robert  Walker 
determined  that  autocratic  (i.e.  using  fewer  interpersonal 
skills)  supervisors  had  a  lower  grievance  rate  than 
democratic  (i.e.  using  more  interpersonal  skills) 
supervisors  (Management  Review,  May  1978).  This  seems  to 
be  an  area  where  the  extensive  use  of  interpersonal  skills 
has  a  negative  effect  on  the  organization.  The  study  did 
note,  however,  that  there  may  have  been  factors  other  than 
managerial  style  which  affected  the  grievance  rate 
(Management  Review,  May  1978).  Other  results  from  this 
study  were  conflicting.  They  found  that  higher  level 
management  tended,  more  often,  to  agree  with  the  grievance 
decisions  of  autocratic  supervisors  (Management  Review, 

May  1978).  However,  it  was  also  found  that  grievances  from 
democratic  supervisory  areas  were  usually  settled  at  a 
lower  managerial  level  than  those  against  autocratic 
supervisors  (Management  Review,  May  1978).  This  was  the 
only  literature  found  that  showed  any  fault  with  the  use 
of  interpersonal  skills.  Other  literature,  however,  made 
mention  of  the  extent  to  which  interpersonal  skills  should 


be  used 


Managers  unanimously  support  the  need  for  some  level 
of  interpersonal  skills,  but  they  also  realize  that  there 
are  other  managerial  factors  which  bear  consideration. 

Most  managers  today  are  developing  and  using  interpersonal 
skills  on  a  "more  is  better"  basis,  and  this  is  a 
quesitionable  plan  (Hayes,  1980).  Managers  must  remember 
that  interpersonal  needs  must  be  mixed  with  other 
organizational  goals  (Hayes,  1980).  Further,  the 
importance  of  interpersonal  activities  must  not  become  and 
end  in  itself  but  only  a  means  to  the  organization's 
goals.  Organizations  must  be  cognizant  of  interpersonal 
needs  but  cannot  let  human  relations  become  an  obstacle  to 
achieving  the  purpose  of  the  organization  (Student,  1978). 

• 

Specific  Interpersonal  Skills .  This  section  reviews 
the  specific  skills  necessary  for  an  effective  manager  as 
discussed  by  some  of  those  authors  who  previously  urged 
the  continued  need  for  interpersonal  skills  and  by  some 
authors  not  previously  cited.  Although  there  is  some 
commonality  among  authors,  the  common  points  will  not  be 
discussed  except  in  the  conclusion  section.  This  section 
will  only  list  the  ideas  of  selected  authors  whose 
opinions  are  representative  of  current  literature. 

Hayes .  Hayes  (1980)  contends  that  there  are 


eight  skills  in  which  a  supervisor  must  be  proficient  in 


order  to  be  effective.  The  eight  skills  are: 

1.  self-confidence 

2.  ability  to  develop  others 

3.  concern  with  impact  (of  his  decisions) 

4.  use  of  unilateral  power 

5.  use  of  social  power 

6.  use  of  oral  power 

7.  positive  regard 

8.  ability  to  manage  group  processes  (Hayes, 
1980). 

All  of  these  skills  are  significant  and  necessary.  They 
are  not,  however,  equally  important.  Self-confidence,  use 
of  social  power,  oral  communication,  and  the  ability  to 
manage  group  processes  are  the  most  significant  and  need 
the  most  attention  (Hayes,  1980). 

Austin .  Managers  must  have  the  necessary  skills 
to  face  each  new  and  different  situation  and  take  action 
as  is  appropriate.  Austin  develops  the  "style-flex”  model 
of  leadership  (management).  In  addition  to  the  non¬ 
interpersonal  behaviors  of  a  manager,  there  are  some 
leader  behaviors  required  of  him  or  her.  The  ability  to 
enhance  the  motivation  of  employees  is  one  of  these 
behaviors.  Further,  the  leader  (manager)  must  be  able  to 
resolve  their  conflicts.  The  key  to  success  in  these  areas 
is  the  leader's  (manager's)  ability  to  perceive  the 
nuances  of  the  situation  and  use  the  appropriate  skills  to 
meet  the  need.  Austin  does  not  recommend  specific  skills 
to  be  learned  to  acquire  this  ability.  Instead,  he 
recommends  that  managers  become  familiar  with  significant 
leadership  theories  such  as  managerial  grid,  path-goal. 


and  leader-match.  By  becoming  more  fluent  in  leadership 
theory,  it  is  iaplied,  the  aanager  will  be  better  able  to 
handle  the  variety  of  situations  which  he  must  face. 
(Austin,  1981). 

Student .  The  majority  of  the  functions  of 
management  require  the  use  of  interpersonal  skills. 

Student  indicates  that,  of  the  four  leadership 
(management)  dimensions,  three  are  interpersonal 
abilities.  The  four  dimensions  are  support,  interaction 
facilitation,  goal  emphasis,  and  work  facilitation.  The 
first  three  of  these  are  interpersonal  abilities.  Support 
is  the  ability  to  create  a  feeling  of  personal  value  and 
significance  in  the  employee.  Goal  emphas  is  the  ability 
to  make  employees  want  to  achieve  organizational  goals. 
Interaction  facilitation  is  the  co-ordination  processes 
between  groups  within  the  organization.  These  three 
interpersonal  abilities,  when  combined  with  technical 
ezperitise  (work  facilitation)  will  result  in  overall 
effectiveness  for  the  organization.  (Student,  1978). 

Others .  Rather  than  give  a  comprehensive 
listing,  some  authors  mention  only  one  or  two  important 
skills,  Mandt  (1979)  discusses  the  need  for  supervisors  to 
be  able  to  motivate,  communicate  and  be  sensitive  to 
employees.  In  conjunction  with  sensitivity,  it  is 
important  for  managers  to  empathize  with  subordinates 
(Watson,  1983).  Managers  must  not  only  pay  attention  but 
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also  read  and  interpret  the  signals  sent  by  employees, 
from  the  perspective  of  those  employees  (Watson,  1983). 

Conclusion 

This  review  has  examined  two  important  areas  of 
management.  The  first  section  attempted  to  establish  and 
describe  commonly  accepted  managerial  functions.  The 
literature  reveals  that  many  of  today's  management  authors 
use  a  five  part  model  that  includes  planning,  organizing, 
staffing,  directing,  and  controlling.  The  Air  Force  has 
accepted  this  model  except  that  it  substitutes  the 
function  of  co-ordinating  for  staffing.  Considering  the 
tasks  included  in  staffing  and  the  fact  that  Air  Force 
supervisors  generally  do  not  perform  these  tasks,  it  may 
not  be  unreasonable  to  make  this  substitution.  No 
literature  was  discovered  that  significantly  deviated  from 
these  models  of  managerial  functions.  The  six  major 
managerial  functions,  listed  above,  are  described  by 
several  authors  and  most  had  similar  definitions  to  those 
discussed  in  this  chapter. 

The  human  relations  portion  of  this  review  has 
attempted  to  answer  two  questions.  The  first  question  deals 
with  attitudes  toward  the  continuing  need  for 
interpersonal  skills  as  a  manager.  The  literature  is 
virtually  unanimous  in  showing  that  interpersonal  skills 
are  still  viable  and  necessary  in  today's  managerial 
world.  The  need  for  these  skills  seems  imperative  no  matter 


hov  long  the  manager  has  been  aanaging  and  no  matter  at 
what  level  the  manager  is  working.  As  other  areas  of 
improvement  become  less  viable,  there  is  a  consensus  that 
increased  productivity  today  hinges  on  the  use  of 
interpersonal  skills.  The  only  point  of  contention  is  the 
extent  to  which  interpersonal  skills  are  paramount  in  the 
organization.  Here,  the  literature  indicates  that  although 
these  skills  are  important  they  must  be  meshed  with 
technical  requirements  in  order  to  meet  organizational 
goals. 

The  second  goal  of  this  portion  of  the  review  was  to 

discuss  some  of  the  current  attitudes  toward  what 

interpersonal  skills  are  necessary.  Although  authors  use 

* 

many  different  terms  to  describe  their  opinions,  there  is 
some  commonality  between  them.  Authors  seem  to  agree  that 
motivational  and  communicative  skills,  combined  with 
sensitivity  and  perceptiveness,  are  essential 
interpersonal  abilities  for  today's  managers. 
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III.  Methodology 

Introduction 

In  this  chapter,  the  specific  methods  used  to  answer 
the  research  questions  from  Chapter  1  are  discussed.  The 
research  objective  was  to  develop  a  comprehensive  package 
of  training  needs  for  Civil  Engineering  superintendents 
and  foremen.  To  achieve  this  objective,  the  following 
research  questions  required  answering: 


1.  What  general  managerial  skills  does  the  Civil 
Engineering  supervisor  need  to  accomplish  his  or  her 
management  functions? 


2.  What  are  the  unique  Civil  Engineering 
managerial  skills  that  are  required  to  accomplish  their 
management  functions? 


3.  What  are  the  specific  skills  that  a  Civil 
Engineering  supervisor  needs  to  accomplish  his  or  her 
interpersonal  functions? 


4.  How  does  the  need  for  these  skills  differ 

based  on 

(a) base  size 

(b) command? 

This  chapter  is  subdivided  into  four  sections.  The 
first  section  justifies  the  survey  questionnaire  approach 
used.  The  second  section  discusses  the  population  which  was 
surveyed.  The  third  section  discusses  the  survey 
questionnaire  that  was  used  to  collect  the  data.  The  last 
section  discusses  the  analysis  techniques  used  on  the 


returned  data 


Justification  of  Approach 


This  research  is  aimed  at  Civil  Engineering 
supervisors.  A  search  of  literature  written  within  the 
last  eight  years  revealed  no  sources  which  address  the 
management  training  of  Civil  Engineering  superintendents 
and  foremen.  As  a  result,  the  author  concluded  that  there 
was  no  readily  available  data  to  analyze. 

This  research  assumed  that  there  are  some  general 
management  skills  of  CE  supervisors  that  are  generic  to 
all  first-level  managers  but  that  there  are  also  some 
skills  unique  to  these  supervisors.  This  assumption 
implies  the  need  for  validation  and  determination.  A  survey 
of  field  personnel  was  used  to  validate  this  assumption. 
Further,  a  survey  was  used  to  determine  which  of  those 
generic  skills  (discussed  in  Chapter  2)  and  which  specific 
unique  skills  are,  in  fact,  needed  by  CE  supervisors. 

The  combination  of  lack  of  data  and  lack  of  previous 
research  resulted  in  the  decision  to  collect  the  required 
data.  The  questionnaire  method  was  deemed  most  appropriate 
since  the  survey  population  was  too  large  to  allow  use  of 
personal  interviews  or  other  collection  methods. 

Population  of  Concern 

The  author  chose  to  perform  a  census  of  Continental 
United  States  (CONUS),  base  level.  Civil  Engineering 
chiefs  of  operations.  Chiefs  of  operations  were  chosen  for 
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several  reasons.  First,  since  most  chiefs  of  operations 
are  majors  or  lieutenant  colonels,  the  author  expected 
that  they  would  have  a  significant  amount  of  managerial 
experience.  In  fact,  the  results  shown  in  Chapter  4  reveal 
that  70  percent  of  the  respondents  had  more  than  one  year 
of  experience  as  a  Chief  of  Operations  and  almost  40 
percent  had  over  3  years  experience.  In  addition,  their 
rank  implies  that  most  have  completed  management 
applications  courses  such  as  Squadron  Officers  School  and, 
hence,  have  had  formal  education  in  the  same  managerial 
and  human  relations  skills  reviewed  in  Chapter  2.  In  fact 
only  1  of  60  respondents  had  not  completed  at  least 
Squadron  Officers  School  and  over  85  percent  had  completed 
at  least  an  Air  Command  and  Staff  equivalent.  Finally,  the 
chief  of  operations  is  the  direct  supervisor  of  CE 
superintendents  and  only  once  removed  from  foremen.  This 
makes  him  the  most  knowledgeable  of  their  daily  functions, 
strengths,  and  weaknesses.  Hence,  the  CE  Chief  of 
Operations  is  qualified  to  assess  what  managerial  skills 
are  of  value  to  his  superintendents  and  foremen.  Due  to 
the  relatively  small  size  of  the  population  (83)  a  census 
was  attempted  (see  Appendix  B  for  a  list  of  bases  which 
received  questionnaires).  The  census  was  limited  to  CONUS 
installations.  This  was  due,  first,  to  anticipated 
unacceptable  delays  in  survey  returns  from  overseas 
installations.  Further  this  research  dealt  with  peacetime 
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roles  and  missions,  as  a  result  there  vas  no  reason  to 
believe  that  non-CONUS  responses  would  be  signif icantly 
different  from  CONUS  responses. 

Survey  Instrument 

A  survey  questionnaire  (see  Appendix  A  for  a  sample) 
was  used  to  collect  the  data  required  to  answer  the 
research  questions.  The  proposed  questionnaire  was  pre¬ 
tested  to  insure  clarity,  comprehensiveness,  and  to 
provide  and  estimate  of  the  time  needed  to  complete  the 
survey.  Six  of  the  questionnaires  were  given  to  selected 
faculty  members  of  the  School  of  Systems  and  Logistics  and 
the  School  of  Civil  Engineering,  AFIT,  Wr ight-Patterson 
AFB,  OH,  as  well  as  to  the  current  2750th  CES,  WPAFB,  OH, 
Chief  of  Operations.  Several  changes  were  recommended  by 
the  pretest  respondents.  These  were  included  in  the  survey 
before  it  was  forwarded  to  the  Personnel  Survey  Branch, 
AFMPC  for  approval. 

The  approved  questionnaire  was  assigned  USAF  survey 
control  number  84-49.  The  survey  packages  were  mailed  to 
all  CONUS  Chiefs  of  Operations  on  15  May  1984. 

In  order  to  facilitate  analysis  of  responses  by  base 
size;  CONUS  Air  Forcr'  bases  were  divided  into  three  size 
groups.  The  83  bases  shown  in  Appendix  B  were  grouped  by 
number  of  personnel  (military  and  civilian  not  including 
dependents)  assigned.  The  personnel  figures  were  based  on 


the  unofficial  strengths  as  reported  in  the  May  1983  issue 
of  Air  Force  Magazine.  Small  bases  were  defined  as  those 


with  less  than  4000  personnel  assigned  and  were  coded  "A" 
on  the  survey.  Medium  bases  were  defined  as  those  with 
4000  to  7500  personnel  assigned  and  were  coded  "B"  on  the 
survey.  Finally,  large  bases,  coded  "C"  on  the  survey, 
were  those  bases  with  more  than  7500  personnel  assigned. 
Although  surveys  were  coded  by  base  size  prior  to  mailing, 
this  information  was  not  used  to  identify  individual 
respondents. 

In  order  to  facilitate  analysis  of  responses  with 
respect  to  command,  the  surveys  were  coded  according  to 
the  following  key: 

A  ■  Strategic  Air  Command  (SAC) 

B  -  Tactical  Air  Command  (TAC) 

C  *  Air  Training  Command  (ATC) 

D  ■  Military  Airlift  Command  (MAC) 

E  «*  Air  Force  Logistics  Command  (AFLC) 

F  •  Air  Force  Systems  Command  (AFSC) 

G  *  Space  Command  (SPACEC0M) 

Once  again,  this  information  was  not  used  identify 
individual  respondents. 

The  survey  questionnaire  (Appendix  A)  consisted  of 
three  sections.  The  first  section  included  biographical 
questions.  The  chiefs  of  operations  were  asked  to  provide 
their  rank,  highest  level  of  Professional  Military 
Education,  years  of  experience  as  Chief  of  Operations,  and 
years  of  experience  in  the  Civil  Engineering  career  field. 
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This  information  was  used  to  validate  previous  assertions 
about  the  population  and  to  give  the  reader  a  frame  of 
reference. 

Section  2  of  the  questionnaire  contained  general 
background  questions  dealing  primarily  with  attitudes  toward 
the  current  level  of  managerial  training  provided  to 
superintendents  and  foremen  as  well  as  questions  about  the 
perceived  utility  of  future  managerial  training.  This 
section  served  two  purposes.  First,  it  was  used  to 
validate  the  assumption  from  Chapter  1  that  CE  supervisors 
do  not  receive  adequate  managerial  training.  Further,  it 
was  the  author's  intention  to  create  a  data  base  of 
attitudinal  responses  prior  to  the  implementation  of 
a  managerial  training  course  for  CE  supervisors  so  that 
future  researchers  will  be  able  to  make  valid  assessments 
of  that  course's/program's  utility  after  implementation. 

A  discussion  of  the  results  of  this  section  is  included  in 
Appendix  C.  These  results  will  not  be  discussed  in  the 
text  of  this  thesis  since  they  do  not  directly  aid  in 
answering  the  research  questions. 

Section  3  of  the  questionnaire  was  used  to  determine 
the  specific  needs  of  CE  supervisors.  The  section  was 
divided  into  three  parts.  Part  1  contained  thirty  subject 
areas  that  might  be  included  in  a  training  program. 

These  subject  areas  were  derived  from  two  sources. 
Suggestions  were  first  solicited  from  experienced  Civil 


Engineering  personnel.  A  selection  of  Chiefs  of 
Operations,  superintendents,  and  foremen  (recommended  by 
the  Air  Force  Engineering  and  Services  Center)  were  asked 
to  submit  their  suggestions.  In  addition.  Chiefs  of 
Operations  attending  the  April.  1983.  AFIT  School  of  Civil 
Engineering,  Management  Operations  course  were  asked  to 
submit  their  suggestions  on  the  form  shown  in  Appendix  D. 
Secondly,  the  literature  review  in  Chapter  2  provided 
the  subject  areas  that  were  generic  to  all  supervisors. 

Each  survey  respondent  was  asked  to  rate  the  need  for 
each  of  the  thirty  subject  areas  on  a  five-point  Likert 
scale  according  to  the  following  key: 

1.  Virtually  no  need  for  this  type  of  training. 

2.  Small  need  for  this  type  of  training. 

3.  Neutral  (i.e.  Ton  understand  the  subject  and 
feel  that  although  there  is  some  need  for  it, 
that  need  is  not  significant). 

4.  Significant  need  for  this  type  of  training. 

5.  Pressing  need  for  this  type  of  training. 

Further,  the  respondents  were  asked  to  make  this  rating 
for  civilian  and  military  CE  supervisors  as  separate 
groups. 

Parts  2  and  3  of  Section  3  were  designed  as 
contingencies  to  cover  the  possibility  that  the  responses 
to  Part  1  might  be  skewed  toward  the  high  end  of  the 
Likert  scale  and  thus  would  be  difficult  to  order.  In  Part 
2  each  respondent  was  asked  to  rank  order  the  ten  most 
important  subject  areas.  This  allowed  for  non-parametric 
analysis  which  was  used  to  test  the  internal  validity  of 


the  survey  questionnaire.  A  large  difference  between  the 
results  of  the  parametric  and  non-parametric  test  would 
indicate  a  low  degree  of  internal  validity.  Conversely,  if 
the  results  were  very  similar  then  the  author  could 
conclude  that  the  survey  had  high  internal  validity.  Part 
3  was  an  open-ended  question  which  allowed  each  respondent 
to  submit  topics  which  they  felt  were  important  and  to 
weight  the  importance  of  each  recommended  topic.  This 
section  was  used  primarily  as  a  measure  of  the  strength  of 
the  questionnaire.  A  large  number  of  suggested  topics 
would  indicate  poor  coverage  and  a  weak  survey  while  a  low 
number  of  suggested  topics  could  indicate  the  reverse. 

A  copy  of  the  cover  letter.  AFIT  Dean  of  the  School 
of  Systems  and  Logistics  indorsement.  Privacy  Act 
Statement,  and  questionnaire  are  included  in  Appendix  A. 

Analysis 

Survey  responses  were  coded  and  input  into  AFIT's 
Cyber  computer  system.  Appendix  E  contains  a  complete 
listing  of  the  data  files  used.  A  descriptive  presentation 
of  the  survey  data  is  contained  in  Chapter  4.  Suggested 
additional  subject  areas  were  edited  for  spelling  and 
grammar  and  are  listed  in  Appendix  F. 

Chapter  4  shows  the  results  of  the  data  that  was 


returned  on  the  questionnaires.  Response  rates  are  shown 
with  respect  to  base  size  and  major  air  command.  The  mean 
values  for  both  military  and  civilian  CE  supervisors  in 


each  of  the  thirty  subject  areas  is  shown.  In  addition,  a 
coabined  aean  derived  from  the  average  of  the  military  and 
civilian  scores  is  also  shown.  Mean  values  are  provided  in 
each  of  these  categories  for  each  subject  area  for 

1.  All  respondents. 

2.  Respondents  by  base  size,  and 

3.  Respondents  by  command. 

Analysis  of  variance  techniques  were  used  to  determine 
which  means  were,  statistically,  significantly  different 
in  items  2  and  3  above.  This  entire  analysis  was  performed 
using  the  Statistical  Package  for  the  Social  Sciences 
(SPSS).  The  Duncan's  multiple  range  test  was  used  to 
compare  grouped  means  to  the  .05  significance  level  (i.e. 
95  percent  confidence  interval).  Appendix  G  contains  a 
more  in-depth  discussion  of  the  ANOVA  technique. 

In  Part  2  of  Section  3.  the  respondents  rank  ordered 
the  ten  subject  areas  they  believed  were  most  important  to 
superintendents  and  foremen.  Point  values  were  assigned  to 
each  subject  area  based  on  its  placement  in  this  ordering. 
Subjects  placed  in  the  first  position  received  ten  points, 
second  received  nine  points  and  so  forth  until  tenth 
position  which  received  one  point.  The  points  received  for 
each  subject  area  were  totalled  and  the  subjects  were 
ordered  from  highest  to  lowest  points  received.  Total 
point  values  for  each  subject  area  are  shown  in  Chapter  4. 

The  procedures  used  to  answer  the  research  questions 
are  outlined  in  the  remainder  of  this  section. 


Research  Question  1.  "What  general  managerial  skills 
does  the  Civil  Engineering  supervisor  need  to 
accomplish  his  or  her  management  functions?" 

Since  the  first  research  question  only  deals  with 

general  management  skills,  only  the  subject  areas  which 

are  germane  to  all  first-line  supervisors  are  valid  for 

analysis.  These  subjects  were  chosen  based  on  the  results 

of  the  literature  review  in  Chapter  2.  The  subjects  from 

the  questionnaire  that  apply  to  this  research  question 

were: 

Effective  Writing  (General) 

Stress  Management 

General  Management  Principals 

Role  of  the  First-Line  Manager 

Time  Management 

Problem  Solving  Techniques 

Planning 

Speaking  Skills 

Listening. 

% 

The  subjects  which  were  found  significant  by  the 
aforementioned  tests  form  the  answer  to  the  first  research 
question. 

The  survey  questionnaire  provided  three  ways  to 
answer  this  question.  The  first  way  was  through 
statistical  analysis  of  the  applicable  30  subjects  in  Part 
1  of  Section  3.  The  second  method  was  through  non- 
parametric  analysis  of  the  responses  to  Part  2  of  Section 
3  of  the  questionnaire  (i.e.,  the  rank  ordering 
technique).  Finally,  this  research  question  could  be 
partially  answered  by  the  open  ended  question  in  Part  3  of 
Section  3.  If  a  large  number  of  respondents  suggested  the 


same  topic  it  could  be  considered  for  inclusion  in  the 
answer  to  the  research  question. 

In  Part  1  of  Section  3  of  the  questionnaire  the 
subject  areas  were  listed  in  a  random  order.  The 
respondents  estimated  the  importance  of  each  subject  area 
on  a  five-point  Likert  scale.  A  parametric  one-tailed  t- 
test  was  used  to  analyze  their  responses.  The  t-test  was 
appropriate  since  the  sample  was  random,  the  distribution 
could  be  considered  normal  and  interval  level  data  (see 
Appendix  H)  was  used  (Meek  and  Turner,  1983).  A  one-sided 
test  was  used  since  the  author  was  interested  in  those 
subjects  that  were  thought  significantly  above  the  mean 
and  was  not  interested  in  those  significantly  below  the 
mean.  The  hypothesis  tested  for  each  subject  area  was  as 
follows: 

Ho(the  null  hypothesis)  :  <  3.50 

Ha(the  alternate  hypothesis)  !X_>.  3.50 

at  a  significance  level  of  .05.  The  mean  of  3.50  was  used 
since  the  questionnaire  specifically  stated  that  a 
response  of  "4"  for  a  subject  area  indicated  that  the 
respondent  considered  that  subject  significantly  necessary 
and  since  values  greater  than  3.50  are  generally  rounded 
to  4.00.  Rejection  of  the  null  hypothesis  for  any  subject 
area  would  indicate  that  it  was  important  and  should  be 
included  in  any  future  training.  A  failure  to  reject 
cannot  lead  to  any  statistical  conclusions  (Meek  and 


Turner,  1983).  For  the  purpose  of  this  research  y  however,  a 
failure  to  reject  was  taken  to  mean  that  the  area  may  be 
important  but  should  not  be  included  in  training. 

In  Part  2  of  Section  3,  respondents  were  asked  to  list 
the  ten  most  important  subject  areas  in  rank  order.  The 
non-parametric  ordering  technique  described  earlier  was 
then  used  to  determine  which  subject  areas  were  most 
important.  This  second  method  was  used  because  it  allowed 
the  author  to  go  a  step  beyond  discovering  which  subjects 
were  important  and  determine  which  were  most  important. 
Further,  comparing  the  rank  order  results  to  the  t-test 
results  could  be  used  to  test  the  internal  validity  of  the 
survey.  If  the  subjects  that  were  found  significant  by  the 
t-test  were  also  high  in  tha  rank  order  process  then  high 
internal  validity  could  be  concluded.  Conversely,  if  there 
was  a  large  disparity  between  the  two  techniques,  a  low 
internal  validity  could  be  concluded. 

Part  3  of  Section  3  of  the  questionnaire  requested 
suggestions  for  additional  subject  areas.  In  addition,  the 
respondents  were  asked  where  in  the  top  ten  their 
suggestion  would  fall  if  in  fact  it  was  important  enough 
to  include  in  the  top  ten.  Since  analysis  of  these  type 
responses  is  not  possible  they  are  listed  with  their 
respective  weights,  where  given,  in  Appendix  F  for  the 
reader’s  judgement. 


Research  Question  2.  "What  are  the  unique  Civil 
Engineering  managerial  skills  that  are  required  to 
accomplish  first-level  supervisory  management 
functions." 

The  subjects  from  the  questionnaire  that  apply  to 
this  research  question  were: 


Effective  Writing  (AF) 

Civil  Service  Relations 
Civil  Engineering  Management 
Job  Co-ordination 
Technical  Instruction 
Manpower  Authorization  System 
Superintendents  Overview 
Labor  Relations 
Political  Pressures 
Financial  Management 
Overview  of  CE  Mission 
Promotion  Systems 
Supply  Support  Systems 
Vehicles. 


The  subjects  that  were  found  statistically  significant 
formed  the  answer  to  the  second  research  question. 

The  same  methods  and  techniques  discussed  for 
research  question  1  were  used  to  identify  which  of  the 
applicable  subject  areas  were  significant.  The  subject 
areas  which  applied  to  this  research  question  were 
determined  using  a  three  step  procedure.  First,  selected 
Chiefs  of  Operations,  superintendents,  and  foremen  were 
asked  to  submit  their  suggestions.  Second,  a  Operations 
Management  class  held  at  the  AFIT  School  of  Civil 
Engineering,  which  consisted  of  Civil  Engineering  Chiefs 
of  Operations,  was  informally  polled  using  the  form  in 


Appendix  D.  Finally,  the  responses  were  separated  to  avoid 
redundancy  and  all  suggestions  were  included  in  the  final 
survey . 

Research  Question  3.  "What  are  the  specific  skills 
that  a  Civil  Engineering  supervisor  needs  to 
accomplish  his  or  her  interpersonal  functions?" 

The  applicable  subjects  for  this  research  question  were: 

Motivation 
Leadership  Topics 
Managing  Conflict 
Discipline 

Professional  Counseling 
Personal  Counseling 
Interaction. 

Again,  the  subjects  from  this  list  that  were  found 
statistically  significant  formed  the  answer  to  this 
research  question. 

The  same  methods  and  techniques  used  for  questions  1 
and  2  were  used  to  identify  statistically  significant 
specific  skills.  The  applicable  subjects  were  identified 
based  on  a  combination  of  the  second  half  of  the 
literature  review  (Chapter  2)  and  the  responses  mentioned 
in  question  2. 

Research  Question  4.  "How  does  the  need  for  these 
skills  differ  based  on 

(a)  base  size, 

(b)  command?" 

To  answer  this  research  question  the  author  used  the 
ANOVA  procedure  discussed  previously  and  in  Appendix  G  to 
determine  which  means  were  significantly  different  within 


each  of  the  above  groups.  Those  vhich  were  statistically 
different  formed  the  answer  to  this  question. 

For  all  the  research  questions  discussed  the  results 
of  the  applicable  procedures  are  given  in  Chapter  4  and 
discussed  in  Chapter  5. 


IV.  Results 


Introduction 

This  chapter  presents  the  results  of  the  SPSS 
subroutines  which  were  used  to  analyze  data  from  the 
survey.  The  specific  subroutines  used  to  achieve  these 
results  were:  CONDESCRIPTIVE,  FREQUENCIES,  T-TEST,  ONEWAY, 
and  FACTOR.  The  results  shown  in  this  chapter  do  not 
reflect  responses  to  Section  2  of  the  survey.  Section  2 
contained  background  questions  which  served  to  validate 
assumptions  made  in  Chapter  1  and  to  create  a  database  for 
future  research.  Hence,  this  section  does  not  directly 
relate  to  any  of  the  research  questions.  Therefore,  the 
results  of  section  2  are  discussed  in  Appendix  C. 

Presentation  of  Data 

The  results  of  the  survey  are  presented  in  the  order 
they  appeared  on  the  questionnaire.  They  are:  return  rate, 
demographic  data,  subject  area  need,  and  rank  ordering. 
Separate  responses  for  civilian  and  military 
superintendents  and  foremen  are  presented  only  with 
respect  to  the  significance  of  the  subject  areas  to  the 
respective  groups.  All  other  analysis  was  done  with 
respect  to  an  aggregate  of  the  two  groups.  The  aggregate 
responses  were  formed  by  taking  a  simple  mean  between 
responses  for  civilian  CE  supervisors  and  responses  for 


■ilitarj  CE  supervisors.  For  example,  the  aggregate  value 
for  the  subject  area  "Writing"  was  formed  by  adding  the 
respondents  answer  for  civilians  to  that  for  military,  in 
the  same  subject,  and  dividing  by  two. 

Return  Rate 

Of  the  83  questionnaires  were  sent  to  CONUS  Air  Force 
installations.  A  total  of  66  were  returned.  Six  of  the 
returned  questionnaires,  however,  had  been  completed  by 
civilians.  Since  this  questionnaire  was  not  approved  for 
administration  to  DOD  civilians  those  six  responses  were 
not  used.  As  a  result,  the  overall  return  rate  based  on  60 
returns  was  72.3  percent.  A  breakdown  of  survey  return 
rates  by  base  size  and  command  is  shown  in  Tables 
4.1  and  4.2. 

TABLE  4.1 

Return  Rate  of  Survey  Respondents 
by  Base  Size 


Base  Size 

Number 

Distributed 

Number 

Returned 

Percent 

Small 

16 

8 

50.0 

Medium 

40 

31 

77.5 

Large 

27 

11 

77.8 

Total 

83 

60 

72.3 

TABLE  4.2 


Return 

Rate  of  Survey 

Respondents  by 

Command 

Command 

Number 

Distributed 

Number 

Returned 

Percent 

SAC 

24 

17 

70.8 

TAC 

20 

14 

70.0 

ATC 

15 

10 

66.7 

MAC 

13 

10 

76.9 

AFLC 

5 

4 

80.0 

AFSC 

5 

4 

80.0 

SPACECOM 

1 

1 

100.0 

Total 

83 

60 

72.3 

Demographic  Data 

The  survey  asked  each  respondent  for  four  pieces  of 
demographic  inf ormation( i . e . ,  rank,  highest  level  of  PME, 
amount  of  experience  as  a  Chief  of  Operations,  and  amount 
of  experience  in  Civil  Engineering).  This  section  presents 
that  demographic  data  to  provide  the  reader  a  frame  of 
reference  with  respect  to  the  survey  population.  Table  4.3 
shows  the  ranks  of  the  60  respondents. 

Table  4.4  shows  the  highest  level  of  Professional 
Military  Education  (PME)  completed  by  the  respondents. 
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Rank 


Number 


Percent 


Lieutenant 

0 

0.0 

Captain 

17 

28.3 

Major 

28 

46.7 

Lieutenant  Colonel 

15 

25.0 

TABLE  4.4 

Survey  Respondents  by  Level  of  PME 


Highest  Level  Completed  Number  Percent 

None  Completed  1  1.7 
Squadron  Officers  School  7  11.7 
Air  Command  and  Staff  College  42  70.0 
Air  War  College  10  16.7 


In  addition,  a  positive  response  was  given  for  schools 
equivalent  to  those  listed  (i.e.  ICAF  for  AWC).  Table  4.5 
describes  the  length  of  time  that  each  respondent  had 
served  as  a  Civil  Engineering  Chief  of  Operations 


TABLE  4.5 


Survey  Respondents  by  Experience  as  a  Civil  Engineering 

Chief  of  Operations 


Time  as  a  CE  Chief  of  Ops 

Number 

Percent 

Less  than  6  months 

4 

6.7 

6  months  to  1  year 

18 

30.0 

1  to  2  years 

14 

23.3 

2  to  3  years 

1 

1.7 

more  than  3  years 

23 

38.3 

throughout  their  Air  Force  Career. 

Finally 

,  Table  4.6 

describes  how  long  each  of  the  respondents 

had  been 

assigned  in  the  Civil  Engineering 

career  field. 

TABLE  4.6 

Survey  Respondents  by  Length  of 

Time 

in  the  Civil  Engineering 

Career 

Field 

Time  in  Civil  Engineering 

Number 

Percent 

0  to  2  years 

4 

6.7 

2  to  4  years 

5 

8.3 

4  to  8  years 

11 

18.3 

8  to  12  years 

17 

28.3 

more  than  12  years 


23 


38.3 


Subject  Areas 

Tables  4.7  through  4.9  show  the  results  of  analysis 
of  the  data  pertaining  to  the  different  subject  areas  in 
Section  3  of  the  survey.  Mean  values  are  given  with 
respect  to  level  of  need  for  the  groups  shown  (l*no  need. 
2-small  need.  3-neutral,  4-signif icant  need,  5-pressing 
need) . 

Table  4.7  shows  the  mean  levels  of  need,  for  the 
given  subject  areas,  for  Civil  Engineering  civilian  and 
military  superintendents  and  foremen.  In  addition  the 
combined  mean  which  is  used  in  later  analysis  is  also 
provided.  Calculation  of  the  combined  (aggregate  mean)  was 
discussed  earlier.  Table  4.8  shows  the  combined  mean  level 
of  need  for  each  subject  area  broken  down  by  base  size. 
Table  4.9  shows  the  same  combined  means  broken  down  by 
command.  Note  that  there  was  only  one  respondent  from 
Space  Command.  As  a  result,  the  values  given  are  direct 
responses  and  not  mean  values.  Further,  since  Space 
Command's  values  are  not  means  they  could  not  be  included 
in  an  analysis  of  difference  based  on  command. 


Most  Important  Sub  iect  Areas 


Mean  Levels  of  Subject  Area  Need  for 
Civil  Engineering  Superintendents  and  Foremen 


combined  mean  significant  at  the  .05  level 
significantly  higher  mean  for  military  than  civilian 
significantly  higher  mean  for  civilian  than  military 


TABLE  4.7 — Continued 


TABLE  4.8 

Mean  Levels  of  Subject  Area  Need  by  Base  Size 
Subject* 

Number  Small  Medium  Large  Comment 


TABLE  4.8 — Continued 


Subject* 

Number 

Small 

Medium 

Large 

Comments** 

20 

3.375 

3.242 

2.952 

21 

3.813 

3.484 

3.976 

22 

4.250 

3.371 

3.691 

b 

23 

3.375 

3.371 

3.357 

24 

4.125 

3.581 

3.738 

25 

-.250 

3.129 

3.238 

26 

3.750 

3.484 

3.881 

27 

3.438 

3.258 

3.119 

28 

4.125 

3.581 

3.476 

c 

29 

4.875 

4.032 

4.000 

d 

30 

4.375 

3.726 

3.714 

*  Subject  numbers  refer  to  subjects  listed  in  Table  4.7 

**  b:  statistically  significant  difference  between  small 
and  medium  bases. 

c:  statistically  significant  difference  between  small 
and  large  bases. 

d:  statistically  significant  difference  between  small 
bases  and  both  medium  and  large  bases. 


Level  of  Subject  Area  Need  by  Command 


number  refers  to  subjects  listed  in  Tab 


TABLE  4.9 — Continued 


b:  statistically  significant  difference  between  SAC  and  ATC 


Each  time  a  subject  was  ranked  most  important  it  was 
awarded  ten  points.  Each  time  it  was  second  it  received 
nine  points.  This  continued  in  one  point  increments  to  the 
tenth  most  important  which  received  one  point.  Total 
points  for  each  of  the  thirty  subject  areas  are  shown  in 
Table  4.10.  Since  16  subject  areas  were  found  to  be 
significant  by  the  t-test#  the  16  subjects  with  the 
highest  point  values  were  defined  as  most  important.  These 
were  used  for  comparison  in  the  discussion  in  Chapter  5. 
The  top  16  subject  areas  from  this  procedure  are  shown  in 


Table  4-11 


Subject 

Number 


Subject  Area 


Total  Points 


Labor  Relations 


TABLE  4. 10— Continued 


Subject 

Number 

Subject  Area 

Total  Point 

22 

Interaction 

59 

23 

Political  Pressures 

78 

24 

Financial  Management 

73 

25 

Speaking  Skills 

49 

26 

Listening 

105 

27 

Overview  of  CE  Mission 

68 

28 

Promotion  Systems 

28 

29 

Supply  Systems 

178 

30 

Vehicles 

78 

TABLE  4.11 


Most  Important  Subject  Areas  by  Rank  Ordering 


Subject 

Number  Subject  Area  Total 

2  Effective  Writing  (Air  Force)  29 

1  Effective  Writing  (General)  24 

29  Supply  Systems  17 

10  Civil  Engineering  Management  17 

7  Time  Management  15 

18  Manpower  Authorization  System  15 

19  Superintendents  Overview  13 

Motivation 


Role  of  the  First-Line  Manager 

Managing  Conflict 

Listening 

Job  Co-ordination 

General  Management  Principles 

Technical  Update 

Discipline 

Stress  Management 


Introduction 


This  chapter  contains  the  analysis  of  the  data 
presented  in  Chapter  4.  Each  research  question  is 
addressed  separately. 

The  analysis  outlined  in  Chapter  3  was  used  to  select 
the  subject  areas  that  were  important  enough  to  be 
included  in  a  future  training  course  for  Civil  Engineering 
superintendents  and  foremen.  Although  not  an  initial  part 
of  the  research,  the  author  performed  a  factor  analysis  to 
see  if  the  important  subject  areas  could  be  conveniently 
packaged  into  a  few,  general  categories.  The  results  of 
the  factor  analysis  are  also  included  in  this  Chapter. 
Table  3.1  shows  the  combined  means  for  each  subject  area 
in  descending  order.  It  will  be  referenced  in  the 
discussion  of  each  of  the  first  three  research  questions. 

Research  Question  1_ 

"What  general  managerial  skills  does  the  Civil 
Engineering  supervisor  need  to  accomplish  his 
or  her  management  functions." 

The  survey  provided  three  methods  by  which  this 
research  question  could  be  answered.  The  first  and 
strongest  of  these  was  the  parametric  analysis  performed 
on  the  combined  means  of  the  subject  areas  which  applied 
to  "general  management  skills."  Those  skills  by  subject 


TABLE  5.1 


Descending  Mean  Levels  of  Need  For  All  Subject  Area 

Subject  Mean  Level 

Number  Subject  Area  Of  Need 

2  Effective  Writing  (Air  Force)  4.467 

1  Effective  Writing  (General)  4.267 

29  Supply  Systems  4.133 

18  Manpower  Authorization  System  4.125 

10  Civil  Engineering  Management  4.042 

Managing  Conflict 
Civil  Service  Relations 
Superintendents  Overview 
Motivation 

Role  of  the  First-Line  Manager 

% 

Job  Co-ordination 
Time  Management 
Vehicles 

Technical  Update 
General  Management  Principles 
Discipline 

Financial  Management 
Labor  Relations 
Listening 
Leadership 
Promotion  Systems 


Professional  Counseling 


number  from  Table  5.1  were  1,3,5,6,7,11,20,25,  and  26.  The 
* 

t-test  determined  that  four  of  these  nine  means  were 
significantly  greater  than  3.5  and  hence  should  be 
included  in  future  training.  These  four  were: 

#  1  -  Effective  Writing  (General) 

#  5  -  General  Management  Principles 

#  6  -  Role  of  the  First-Line  Manager 

#  7  -  Time  Management. 

The  second  method  of  analyzing  this  research  question 
was  with  the  non-parametric  rank  ordering  technique.  Table 
4.11  in  Chapter  4  shows  the  sixteen  subject  areas  that 
received  enough  total  points  to  be  considered  significant. 
Six  of  the  nine  subjects  were  found  significant  by  this 
method.  In  addition  to  the  four  that  were  identified  by 


the  t-test,  this  procedure  also  included  the  subjects  of 
Listening(#26)  and  Stress  Management #3) . 

The  last  avenue  the  survey  provided  was  the  open 
ended  question.  If  a  subject  was  suggested  by  several 
different  respondents  then  it  could  be  considered  as  part 
of  the  answer  to  the  research  question.  However,  there  was 
no  method  of  analysis  available  for  topics  which  were 
suggested  by  only  one  or  two  respondents.  The  suggested 
subject  areas  are,  however,  listed  by  applicable  research 
question  in  Appendix  F. 

The  subject  area  of  "Listening"  was  found  significant 
by  the  non-parametric  procedure  but  not  by  the  t-test. 
However,  37  of  the  60  respondents  answered  either  4  or  5 
(significant  need  or  pressing  need)  to  this  subject  area. 
Further,  its  combined  mean  of  3.658  came  close  to  the 
3.700  needed  to  be  significant  by  the  t-test  at  .05  and 
would  be  significant  at  alpha  equal  .10.  As  a  result,  it 
was  included  as  a  significant  subject  area.  Conversely, 
the  subject  of  "Stress  Management"  had  a  mean  of  3.533  and 
hence  did  not  approach  rejecting  the  null  hypothesis  of 
the  t-test.  In  addition,  it  had  the  lowest  total  point 
score  of  all  subjects  found  significant  by  rank  ordering. 
Hence,  it  was  not  included  in  the  final  answer  to  the 
first  research  question. 

No  topics  were  suggested  by  respondents  that  applied 
to  this  research  questions. 


Based  on  this  analysis  the  subjects  which  should  be 


taught  to  aid  Civil  Engineering  superintendents  and 
foremen  in  the  area  of  general  management  skills  were 
determined.  Table  5.2  shows  the  subjects  which  were  found 
significant  and  identifies  the  general  management  skills 
that  answer  research  question  number  1. 

TABLE  5.2 

Significant  Subject  Areas:  General  Management  Skills 


Subject  Number  Subject  Area 

1  Effective  Writing  (General) 

5  General  Management  Principles 

6  Role  of  the  First-Line  Manager 

7  Time  Management 

26  Listening 

Research  Question  2 

"What  are  the  unique  Civil  Engineering 
managerial  skills  that  are  required  to 
accomplish  first-level  supervisory  management 
functions?" 

The  same  three  methods  were  used  to  analyze  the 
survey  data  for  this  research  question  as  the  first.  In 
this  case,  however,  the  analysis  was  performed  with 
respect  to  subject  areas  which  apply  to  "unique  Civil 
Engineering  management  skills."  Those  skills,  by  subject 
number  from  Table  5.1,  were:  2,9,10,12,14,18,19,21,23, 


The  t-test  found  that,  at  the  .05  significance  level, 
9  of  these  14  subject  areas  should  be  included  in  future 
training.  The  nine  were: 

#  1  -  Effective  Writing  (Air  Force) 

#  9  -  Civil  Service  Relations 

#  10  -  Civil  Engineering  Management 

#  12  -  Job  Co-ordination 

#  14  -  Technical  Update 

#  19  -  Superintendents  Overview 

#  18  -  Manpower  Authorization  System 

#  29  -  Supply  Systems 

#  30  -  Vehicles. 

The  rank  ordering  technique  gave  results  similar  to 
the  t-test.  Seven  of  the  subjects  were  found  to  be 
significant  and  all  seven  were  also  found  significant  by 
the  t-test.  The  non-parametric  technique  did  not,  however, 
include  the  subjects  of  "Civil  Service  Relations”  and 
"Vehicles”  in  its  list  of  important  subject  areas. 

Three  topics  which  apply  to  this  research  question 
were  suggested  by  respondents.  However,  only  one  was 
mentioned  more  than  once.  That  topic  was  "Equipment 
Acquistion."  Further,  both  respondents  placed  this  subject 
area  in  the  "top  ten"  by  rank  order.  Hence,  future 
researchers  may  want  to  consider  a  further  investigation 
of  this  topic.  Since  only  two  of  the  sixty  respondents 


suggested  this  topic,  the  author  chose  not  to  include  it 
in  answering  this  research  question. 

The  analysis  discussed  above  formed  the  basis  for 
deciding  which  CE  unique  skills  should  be  taught  to  CE 
supervisors.  Table  5.3  shows  the  subjects  which  were  found 
significant.  Clearly,  the  seven  subjects  on  which  the 
parametric  and  non-parametric  tests  agree  should  be 
included.  Both  of  the  other  two  sub jects(Civil  Service 
Relations  and  Vehicles),  however,  were  also  included  in 
the  answer  to  the  second  research  question.  There  are  two 
reasons  for  this.  First,  the  parametric  test  is  much 
stronger  and  hence  is  more  reliable.  Second,  although 
these  two  subjects  did  not  make  the  "top  16"  in  the  rank 
order,  they  do  fall  within  the  top  20. 

Research  Question  3. 

"What  are  the  specific  skills  that  a  Civil 
Engineering  supervisor  needs  to  accomplish  his 
or  her  interpersonal  functions?" 

Similarly  to  research  questions  1  and  2,  three 
techniques  were  used  to  analyze  the  data  pertaining  to 
this  research  question.  The  analysis  for  this  research 
question  was  performed  with  respect  to  subject  areas  which 
apply  to  a  manager's  "interpersonal  functions."  The 
interpersonal  skills,  by  subject  number,  were 
4,8,13,15,16,17,  and  22. 

Both  the  parametric  t-test  and  the  non-parametric 
rank  ordering  technique  found  the  same  three  subject  areas 


TABLE  5.3 


Since  there  was  no  disagreement  between  the  t-test 
and  the  rank  ordering  analysis,  all  three  of  the  subjects 
were  included  in  the  answer  to  research  question  3.  Table 
5.4  shows  the  subjects  that  should  be  included  in  training 
to  aid  Civil  Engineering  supervisors  in  the  interpersonal 
functions  of  their  jobs. 


TABLE  5.4 

Significant  Subject  Areas:  Interpersonal  Skills 


Subject  Number  Subject  Area 

4  Motivation 

13  Managing  Conflict 

15  Discipline 


Research  Question  4_ 

"How  does  the  need  for  these  skills  differ 
based  on 

(a)  base  size 

(b)  command?” 

Tables  4.8  and  4.9  in  Chapter  4  show  the  difference 
which  were  obtained  using  two  ONEWAY  ANOVA  SPSS  procedures 
on  all  thirty  variables.  This  section  will  address  only 
those  subject  areas  which  were  found  both  significantly 
important  and  significantly  different  within  the  areas  of 


base  size  and  command. 
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Only  four  of  the  thirty  variables  showed  any 
significant  variance  by  base  size  (see  Table  4.8).  Of 
these  only  two  were  found  to  be  of  significant  need  .  For 
subject  area  14,  Technical  Update,  large  bases  had  a 
significantly  lower  mean  than  either  small  or  medium 
bases.  There  was  no  significant  difference,  however, 
between  small  and  medium  bases  on  this  subject.  Supply 
Systems,  subject  area  number  29  also  showed  a  significant 
variance.  In  this  case,  small  bases  had  a  significantly 
higher  mean  than  either  medium  or  large  bases.  There  was 
not  a  significant  difference  between  medium  and  large 
bases.  Overall,  then  ,  there  was  very  little  variance  on 
the  subject  areas  by  base  size. 

The  variances  between  commands  were  even  smaller  than 
those  found  by  base  size  (see  Table  4.9).  Only  three  of 
the  thirty  variables  showed  any  significant  differences 
among  the  six  different  commands. [NOTE:  Space  Command  had 
only  one  respondent  and  hence  could  not  be  included  in  the 
ONEWAY  procedure.]  Two  of  these  subjects  were  also  found 
to  have  significant  value  to  CE  supervisors.  For  subject 
area  7,  Time  Management,  there  was  a  significant 
difference  in  the  responses  from  MAC  and  AFLC.  MAC  had  a 
significantly  lower  mean  than  AFLC.  There  was  no 
significant  differences  among  any  of  the  other  commands  on 
this  area.  Also,  AFLC  considered  "Listening , "  subject 
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number  26,  significantly  more  important  than  either  MAC  or 
SAC. 

The  results  of  these  comparisons  were  not  significant 
enough  to  warrant  any  further  analysis  of  variance.  There 
was  low  variation  by  base  size  and  even  lower  variation 
by  command.  Although  these  variations  do  not  impact  the 
results  of  this  research  they  may  become  important  when  a 
training  program  reaches  the  implementation  phase. 

Factor  Analysis 

The  analysis  of  the  data  resulted  in  a  relatively 
large  number  of  subject  areas  that  were  found  to  have 
significant  value  to  CE  supervisors.  As  a  result,  the 
author  determined  that  a  factor  analysis  aimed  at  reducing 
and  concentrating  the  significant  subjects  into  more 
convenient  packages  was  needed.  A  more  complete 
discussion  of  the  factor  analysis  procedure  used  is 
included  in  Appendix  I.  The  result  of  the  factor  analysis 
was  a  model  with  six  factors.  The  factors  accounted  for 
all  significant  variables  with  no  cross  loading . [Cross 
loading  occurs  when  a  variable  is  a  member  of  more  than 
one  factor]  The  factors  and  the  subjects  included  in  them 
follow. 

Factor  1 :  General  Management  Skills 
Sub  iect  Area 

5(General  Management  Principles) 

6(Role  of  the  First-Line  Manager) 
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29(Supply  Systems) 

30( Vehicles) 

Factor  3;  Effective  Writing 
Subject  Area 

l(Effective  Writing-  General) 
2(Effective  Writing-  Air  Force) 

Factor  4:  Managing  Civil  Engineerin 

Sub iect  Area 

4(Motivation) 

10(Civil  Engineering  Management) 
12(Job  Co-ordination) 

13(Managing  Conflict) 

Factor  5 :  Personnel  Administration 


Subject  Area 


Factor  6:  Technical  Review 


Subject  Area 
14(Technical  Update) 

^(Superintendents  Overview) 

Therefore,  by  applying  factor  analysis  to  the 
results,  the  17  significant  subject  areas  can  be  fully 
described  using  only  6  composite  factors.  These  factors 
may  represent  six  different  courses  or  sections  of  a 
single  course.  In  any  case,  the  subjects  included  within 
each  factor  should  be  taught  or  presented  together. 

Discussion  of  Factors 

The  factor  analysis  determined  that  the  significant 
subject  areas  should  be  presented  using  six  blocks  or 
factors.  This  section  each  of  those  six  factors. 

Factor  K  Factor  1  was  labeled  "General 
Management  Skills."  It  included  the  five  subject  areas  of 
general  management,  role  of  the  first-line  manager,  time 
management,  discipline  and  listening.  These  five  subjects 
are  common  to  supervisors  of  all  organizations.  Civil 
Engineering  supervisors  would  receive  the  same  training  in 
this  block  as  any  other  first-line  supervisor.  As  a 
result,  these  management  skills  are  general  to  all 
managers . 

Factor  2.  Factor  2,  "Logistics  Management," 
includes  the  two  subjects  of  supply  systems  and  vehicle 
management.  These  two  items  represent  resources  to  the 
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supervisor*  The  ability  to  understand  and  use  the 
squadron's  material  control  section  as  well  as  the  ability 
to  request*  justify  and  receive  vehicles  are  logistics 
functions.  These  functions  are  not  generally  a  part  of  a 
Civil  Engineering  supervisors  training. 

Factor  ,3.  The  third  factor  is  "Effective 
Writing."  This  factor  includes  general  writing  skills  such 
as  grammar*  spelling*  coherence*  and  format.  In  addition, 
this  factor  includes  Air  Force  specific  skills  such  as 
writing  staff  summary  sheets*  Airman  Performance  Reports* 
and  trip  reports.  All  forms  of  written  communication  would 
be  covered  by  this  factor. 

Factor  4>.  "Managing  Civil  Engineering"  is  the 
fourth  factor.  This  factor  includes  management  skills  that 
are  more  unique  to  Civil  Engineering  supervisors. 
Motivating  craftsmen*  and  managing  conflict  between 
subordinates  and  other  supervisors  would  be  instructed 
within  the  context  of  Civil  Engineering  Squadron 
personnel.  Further*  the  general  skill  described  earlier 
would  now  be  put  into  the  CE  light.  Finally,  effective  job 
and  work  order  co-ordination  would  be  emphasized. 

Factor  5,.  Factor  5,  "Personnel  Administration," 
covers  the  skills  necessary  to  deal  with  the  human  as  a 
resource.  In  this  block  the  specific  problems  of  civil 
servants*  including  their  hiring,  firing*  promoting,  and 
unions  would  be  presented.  Further*  the  manpower  system  to 


include  acquiring,  funding,  and  filling  positions  would  be 
taught. 

Factor  6.  The  last  factor  is  the  "Technical 
Review."  The  technical  update  is  provided  to  insure  that 
once  the  supervisor  is  removed  from  his  technical  duties; 
he  still  retains  the  required  technical  knowledge  to 
provide  his  superiors  and  subordinates  adequate  guidance 
and  insight.  Further,  once  an  individual  becomes  a 
superintendent  he  must  supervise  crafts  with  which  he  is 
not  familiar.  The  overview  is  designed  to  give  him  the 
knowledge  of  other  crafts  that  he  needs  to  be  an  effective 
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VI.  Conclusions  and  Recommendations 

Introduction 

This  chapter  contains  a  discussion  of  the 
conclusions  drawn  from  the  analysis  in  the  previous 
chapters.  Further,  it  discusses  the  limitations  of  these 
results.  Finally,  this  chapter  provides  recommendations 
for  both  implementation  and  future  research. 

Conclusions 

The  conclusions  discussed  in  this  section  are  based 
on  the  assumption  that  the  data  received  from  the  60 
respondents  is  not  significantly  different  from  that  which 
would  have  been  obtained  with  a  100  percent  return.  This 
assumption  appears  valid  for  several  reasons.  First,  the 
72.3  percent  return  rate  is  relatively  high  which 
indicates  a  good  sample.  Second,  a  comparative  analysis  of 
the  parametric  and  rank  ordering  procedures  revealed 
little  difference.  Of  the  16  areas  found  significant  by 
the  t-test,  14  were  in  the  top  16  by  rank  order.  Hence  the 
internal  validity  of  the  questionnaire  was  high.  Third, 
there  was  almost  no  difference  in  responses  between 
command  or  by  base  size.  Finally,  all  60  respondents 
answered  the  parametric  portion  of  the  survey  completely 
and  only  two  failed  to  perform  the  rank  ordering  task. 

This  indicates  widespread  understanding  of  both  the 


subjects  and  the  instructions  in  the  survey  among  the 
respondents.  There  are  four  conclusions  from  this  thesis. 
They  are: 

1.  Chiefs  of  Operations  perceive  a  need  for 
increased  managerial  training  for  both  military  and 
civilian  CE  supervisors.  This  came  as  a  result  of  the 
responses  to  Section  2  of  the  survey  which  is  discussed  in 
Appendix  C. 

2.  Only  one  curriculum  is  needed  for  both  CE 
supervisors  (military  and  civilian  superintendents  and 
foremen)  Air  Force  wide.  This  is  for  three  reasons.  First, 
there  is  almost  no  difference  between  the  subjects  that 
are  needed  by  military  supervisoss  and  those  needed  by 
civil  servants. In  fact,  there  was  a  significant  difference 
in  only  5  of  the  30  subject  areas.  Further,  only  three  of 
these  five  were  also  found  significant  by  the  analysis 
techniques  discussed  previously.  Those  that  were  different 
are  shown  in  Table  4.7.  Second,  there  is  almost  no 
difference  in  the  needs  of  these  supervisors  based  on 
their  parent  command.  In  this  case,  only  3  of  the  30 
subject  areas  showed  any  significant  difference.  Of  these, 
only  one  was  also  found  significantly  necessary  for  CE 
supervisors.  The  differences  are,  however,  listed  in  Table 
4.9.  Finally,  there  is  virtually  no  difference  in  their 
need  by  base  size.  There  were  only  four  cases  in  which 
there  was  a  significant  difference  by  base  size.  Two 


of  these  four  vere  also  found  significant  by  the  tests 
discussed  previously.  A  complete  list  of  all  difference  is 
given  in  Table  4.8. 

3.  There  are  17  subject  areas,  in  which.  CE 
supervisors  require  additional  training.  The  17  are  shown 
in  Table  6.1.  A  description  of  each  of  these  subjects  is 
provided  in  the  survey  instrument  in  Appendix  A. 

4.  These  17  subject  areas  can  be  further  reduced 
to  six  combined  factors  to  form  the  model  shown  in  Figure 
6.1.  A  discussion  of  each  factor  and  the  subjects  which 
make  it  up  is  included  in  Chapter  5. 

Limitations 

There  are  some  limitations  to  the  results  of  this 
research.  Although  these  limitations  do  not  invalidate  the 
conclusions,  they  should  be  taken  into  consideration  prior 
to  any  decision  making  based  on  the  results  of  this 
thesis . 

1.  The  most  important  limitation  deals  with  the 
survey  population.  Due  to  time  requirements  resulting  from 
the  need  for  a  union  review  of  the  questionnaire;  the 
author  was  unable  to  ask  superintendents  and  foremen  for 
their  opinions  on  their  training  needs.  As  a  result,  some 
important  subject  areas  may  not  have  been  identified.  Had 
time  been  available,  a  survey  of  CE  superintendents  and 


Survey  Question  Number  Subject  Area 


13 

14 
16 

17 

18 
19 
21 
22 

24 

25 

26 


Effective  Writing  (General) 
Effective  Writing  (Air  Force) 
Motivation 

General  Management  principles 
Role  of  the  First-Line  Manage 
Time  Management 
Civil  Service  Relations 
Civil  Engineering  Management 
Job  Co-ordination 
Managing  Conflict 
Technical  Instruction 
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Discipline 

Manpower  Authorization  System 
Superintendents  Overview 


or  CE  Superintendents 
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foreaen  and  a  comparison  to  Chiefs  of  Operations  would 
probably  have  provided  more  generalizable  results. 

2.  Use  of  a  five-point  Likert  scale  was  another 
restriction.  The  respondents  were  given  a  narrow  range  of 
options.  As  a  result,  the  means  were  very  close  to  each 
other  and  many  subjects  which  were  not  significant  at 
alpha  ■  .05  would  probably  be  at  alpha  ■  .10.  It  would 
have  been  better  to  have  used  a  seven-point  scale  to  allow 
for  a  wider  range  of  responses(i.e. ,  greater  dispersion). 

3.  A  third  limitation  was  the  short  description  of 
the  subject  areas.  Since  each  subject  was  defined  in  only 
one  or  two  sentences,  some  respondents  may  have  been 
unsure  of  their  importance.  A  better  procedure  would  have 
been  to  attach  a  more  detailed  list  of  definitions  to  the 
questionnaire  so  that  respondents  would  have  had  a  clear 
idea  of  what  each  subject  entailed.  However,  this  might 
also  have  discouraged  the  respondents  from  participating 
by  making  the  survey  too  large  and  cumbersome. 

4.  Finally,  although  the  research  was  concerned  only 
with  peacetime  functions,  surveying  only  CONUS  bases  may 
inhibit  the  generalizability  of  the  results.  The  increased 
training  and  wartime  emphasis  of  overseas  bases  may  impact 
the  peacetime  job.  As  a  result,  the  subject  area  needs 
might  be  different  at  non-CONUS  installations.  If  time  had 
permitted,  it  would  have  been  better  to  include  non-CONUS 
bases . 
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Recommendations 


1.  The  Civil  Engineering  training  community  should  be 
made  aware  of  the  results  of  this  research.  This  can  be 
accomplished  by: 

a.  Providing  a  copy  of  the  thesis  to  the  Dean. 
AFIT  School  of  Civil  Engineering.  The  School  of  Civil 
Engineering  should  review  the  content  of  this  thesis  as 
the  basis  for  a  new  course  or  for  inclusion  in  a  current 
curriculum  such  as  the  Management  Operations  course. 

b.  Providing  a  copy  of  this  thesis  to  the 
training  section  at  the  Engineering  and  Services  Center. 
Tyndall  AFB.  FL.  This  satisfies  their  request  for  research 
in  this  area.  The  direct  flying  mission  impact  and  large 
magnitude  of  the  problem  addressed  in  this  research  was 
discussed  in  the  "Justification”  section  of  Chapter  1. 
Considering  the  serious  nature  of  this  problem,  the 
Engineering  and  Services  Center  should  initiate  action  to 
insure  that  the  necessary  follow-on  research  to  this 
report  is  completed.  Further,  they  should  begin  planning 
for  the  addition  of  a  management  training  curriculum,  for 
superintendents  and  foremen,  to  its  current  training 
program. 

2.  Follow-on  research  should  focus  on  the  following: 

a.  For  the  17  significant  subjects,  determine 
the  depth  of  instruction  required  for  CE  supervisors. 


b.  Determine  how  much  training,  in  these  areas, 
CE  supervisors  are  already  receiving. 

c.  Create  a  curriculum  based  on  the  shortfall. 

d.  Determine  how  the  curriculum  should  be 
presented  (i.e.  teleteach,  TDY  instruction,  correspondence 
etc.). 

e.  Determine  when  in  the  supervisor's  career  it 
should  be  presented. 

3.  After  the  follow-on  research  is  completed, 
implement  a  managerial  training  program  for  Civil 
Engineering  superintendents  and  foremen. 
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Chief  of  Operations 

1.  The  attached  questionnaire  was  prepared  by  a 
researcher  at  the  Air  Force  Institute  of  Technology! 
'.fright-Patterson  AFB,  CH.  The  purpose  of  the 
questionnaire  is  to  acquire  data  concerning  Civil 
Engineering  Chief  of  Operations'/Superintendents*  and 
Fore.r.enls  perceptions  of  subject  areas  that  would  be  of 
value  in  a’ future  managerial  training  program  for  Civil 
Engineering  Superintendents  and  Foremen. 

2.  You  are  requested  to  provide  an  answer  or  comment 

for  each  question.  Headquarters  USAF  Survey  Control 
number  gii.iio  has  been  assigned  to  this 

questionnaire,  ^our  participation  in  this  research  i3 
voluntary:  however,  failure  to  participate  may  lead  to 
a  less  effective  training  program. 


3.  Your  responses  to  the  questions  will  be  held 
confidential.  Please  remove  this  cover  sheet  before 
returning  the  completed  questionnaire.  Your  cooperation 
in  providing  this  data  is  appreciated  and  will  directly' 
impact  the  content  of  the  future  Superintendent  and 
Foreman  training  program.  Please  return  the  completed 
questionnaire  in  the  attached  envelope  within  one  week 
after  receipt. 
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2.  Questionnaire 

3.  P.eturr.  Envelope 


AIR  FORCE -A  GREAT  WAY  OF  LIFE 


PRIVACY  STATEMENT 


In  accordance  with  paragraph  8,  AFR  12-35*  the  following 
information  is  provided  as  required  by  the  Privacy  Act  of  1974: 

a.  Authority: 

(1)  5  U.s.c.  301*  Departmental  Regulations*  and/or 

(2)  10  U.S.C.  8012,  Secretary  of  the  Air  Force,  Powers 
Duties,  Delegation  by  Compensation:  and/or 

(3)  EO  9397.  22  Nov  43,  Numbering  System  for  Federal 
Accounts  Relating  to  Individual  Persons:  and/or 

(4)  DOD  Instruction  1100.13*  17  Apr  68,  Surveys  of 
Department  of  Defense  Personnel;  and/or 

(5)  AFR  30-23,  22  Sep  76,  Air  Force  Personnel  Survey 

Program. 

b.  Principal  purposes.  The  survey  is  being  conducted  to 
collect  information  to  be  used  in  research  aimed  at  illuminating 
and  providing  inputs  to  the  solution  of  problems  of  interest  to 
the  Air  Force  and/or  DCD. 

c.  Routine  Uses.  The  survey  data  will  be  converted  to 
information  for  use  in  research  of  management  related 
problems.  Results  of the  research,  based  on  the  data  provided, 
will  be  included  in  written  master's  theses  and  may  also  be 
included  in  published  articles,  reports,  or  texts.  Distribution 
of  the  results  of  the  research,  based  on  the  survey  data, 
whether  in  written  form  or  presented  orally,  will  be  unlimited. 

d.  Participation  in  this  survey  is  entirely  voluntary. 

e.  No  adverse  action  of  any  kind  may  be  taken  against  any 
individual  who  elects  not  to  participate  in  any  or  all  of  this 
survey . 
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BASE  COOE  ABC 
COMMANO  CODE  AlCOEre 

Oo  not  writ,  for  AFIT  gw  only 


I 

INTRODUCTION 


Tha  purpose  of  this  survay  la  to  aid  In  tha  davalopmant  of  a  training 
’  program  for  Civil  Englnaarlng  Supar Intandanta  and  Foreman.  Tha  aurvay 

I  has  thraa  parts.  Sactlon  ona  la  a  short  damographle  saetlon.  Tha 

aacond  sactlon  la  daslgnad  to  col  tact  Information  for  usa  In  a  bafora  and 
aftar  comparison  whan  a  training  program  la  laplaaantad.  Tha  last  taction 
will  oo  usad  to  datarmlna  tha  spaclfle  training  araaa  that  naod  to  ba 
Included  in  a  training  program  for  supar  I ntandants  and  foreman.  Moasa  taka 
your  tlaa  and  ansvar  aach  question  earafully.  Tha  accuracy  of  you r  answers 
will  ba  a  major  dataralnant  of  tha  of fact  I vanasa  of  any  training  couraaa 
which  raault  from  this  study.  Vour  tdantlty  will  not  ba  rovaalad  In  any 
usa  of  this  data  and  your  answars  will  raaaln  conf tdont la  1 .  At  tha  tlmo  of 
mailing,  your  survay  was  aarkad  to  Indlcata  tha  alio  of  your  basa  and  Its 
parant  command.  This  Information  will  ba  usad  for  statistical  analysis  only. 
Vour  anonymity  will  not  ba  compromlsad  by  this  coda. 


SECTION  1 
BIOGRAPHICAL  DATA 


INSTRUCTIONS!  Clrclo  tha  LETTER  which  corrasponds  to  tha  approprlato  rasponsa 

1 .  My  rank  Isi 

a.  LT 

b.  CAPT 

c.  MAJOR 

d.  LT  COL 


2.  My  Profasslonal  Military  Education  Includosi 

a.  Nona  complatod 

b.  SOS  (any  mothod) 

c.  ACSC  or  aoulvalant  (any  mat hod ) .  *  . 

d.  AWC  or  aoulvalant  (any  aathod). 

a.  Othar 

3.  I  hava  boon  a  Chlof  of  Oparattons  fori 

a.  f-t  months 

b.  S  months  -  l  yaar 

c.  1-2  yaars 

d.  2-3  yaars 

a.  morn  than  3  yaars 

4.  I  hava  baan  In  tha  Civil  Englnaarlng  caroor  flald  fori 

a.  f-2  yaars 

b.  2-4  yaars 

c.  4-8  yaars 

d.  8-12  yaars 

a.  aora  than  12  yaars 


SECTION  2 
BACKGROUND  OATA 


INSTRUCTIONS i  Answer  ssch  of  the  following  questions  according  to  the 
answer  key  shown  below.  Circle  the  appropriate  response.  The  tern 
'adequate  training*  used  In  questions  7-lf  Is  defined  as  a  satisfactory 
quantity  and  a  satisfactory  quality  of  manager lal  training. 


1.  Strongly  Disagree 

2.  Disagree 

3.  Neutral 

4 .  Agree 

5.  Strongly  Agree 


S.  I  think  that  In  general.  Civilian  super  I ntendenta 
and  foresran  are  hired  primarily  on  the  basis  of 
managerial  potential  and  exhibited  performance  (as  a 
manager ) . 

C.  I  think  that  In  general.  Civilian  super  I ntendents 
and  foresien  are  hired  primarily  on  the  basis  of 
technical  expertise  and/or  seniority. 

7,  I  think  most  civilian  super Intendenta  and  foremen 
are  adequately  trained  In  managerial  skills  before 
being  hired. 

S.l  think  moat  military  super Intendenta  and  foremen 
are  adequately  trained  In  managerial  skills  before 
assuming  their  current  assignment. 

S.l  think  most  civilian  super Intendenta  and  foremen 
receive  adequate  training  In  managerial  skills  after 
being  hired. 

1*.I  think  most  military  super  Intendenta  and  foreisen 
receive  adequete  training  In  managerial  skills  after 
they  have  been  assigned  as  a  superintendent  or  roreesn. 

11.  Civilian  super Intendenta  and  foremen  would 

gain  very  little  from  additional  managerial  training. 

12.  Military  super tntendents  and  foremen  would 

gain  very  little  from  additional  managerial  training. 


1-2-3-4-S 


-I-2-3-4-5 

I-2-3-4-5 

1-2-3-4-S 

1-2-3-4-5 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 
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SECTION  3 
TRAINING  NEEDS 


RANT  1 

INSTRUCTIONS!  Th#  following  questions  aro  doatgnod  to  oatabllsh  tho 
specific  subjoct  areas  In  which  Civil  Engineering  super  1 ntendenta  and 
foreeen  need  add  1 1 Iona  1 / In  1 1 la  1  education.  For  each  subject  area,  select 
the  appropriate  response  froe  the  key  shown  below.  When  answering  , 
consider  whether  or  not  super  I ntendents  and  foreeen  need  the  type  of 
training  described.  Answer  each  question  with  respect  to  your  civilian  and 
Military  supervisors  as  separate  groups.  If  you  do  not  understand  the 
subject  area  or  do  not  feel  qualified  to  give  an  answer,  leave  that  line 
blank . 


1.  Virtually  no  need  for  this  type  of  training 

2.  Saall  need  for  this  type  of  training 

3.  Neutral (l.e.  you  understand  the  subject  and  feel 

that  although  there  is  soee  need  for  ft.  that 
need  Is  not  significant.) 

4.  Significant  need  for  this  type  of  training 

5.  Pressing  need  for  this  type  of  training 


13.  Effective  Writing.  This  will  Include  Instruction  In 
basic  grasear.  spelling,  and  coaposltion  skills. 

14.  Effective  Writing.  This  wilt  Include  how  to  write 
APRs. JPAS, CPAS. correspondence,  and  other  Air  Force 
docusents . 

15.  Stress  Management.  This  will  Include  Instruction  In 
how  to  Manage  the  new  pressures  that  are  associated  with 
the  responsibi 1 ity  of  supervision. 

IS.  Motivation.  This  will  include  Instruction  In  how  to 
Mftl  vat.  subordinates  for  b.tt.r  performance. 

17.  fi.n.ral  Manag.n.nt  Principles.  This  will  Include 
broad  Instruction  In  tho  traditional  aanagmiit  function, 
of  planning,  organising,  controlling,  staffing,  ate. 


It.  Tha  Kola  of  Tha  Flrst-llna  Manager.  This  will  bo 
a  fundamentals  course  which  would  cover  general 
management  principles  that  are  common  to  ALL  flrst- 
llne  supervisors  no  matter  what  organisation  they  are 
employed  by. 

19.  Time  Management.  This  will  Include  principles  of 
effective  time  organisation  and  usago. 

2a.  Leadership  Topics.  This  would  Include  Instruction  In 
In  leadership  areas  not  already  covered  such  asi 
professional  ethics,  personal  appearance,  and  leading  vs. 
commanding. 

21.  Civil  Service  Relations.  This  would  Include 
Instruction  In  classification  actions,  dewngrados, 
position  doscr Ipt Ions ,  etc. 

22.  Civil  Engineering  Management.  This  would  Include 
Instruction  In  management  concepts  as  they  apply  to 
Civil  Engineering. 

23.  Problem  Solving  Technloues.  This  will  include 
instruction  In  how  to  break-up  and  solve  problems. 

24.  Job  Co-ord Inst  ton.  Instruction  In  effective 
co-ordination  of  multi-craft  work  and  Job  orders. 

25.  Managing  Conflict.  Instruction  In  how  to  eanage 
conflicts  within  the  work  irea  between  subor d 1  nates . 
between  the  manager  and  subordinates,  and  between  the 
manager  and  his  superiors. 


CIVILIAN 
1 -2-3-4-S 

1-2-3-4-S 

1 -2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

I-2-3-4-5 

1-2-3-4-5 

1-2-3-4-5 
1-2-3-4-5 
1 -2-3-4-S 


MILITARY 

1-2-3-4-S 

1-2-3-4-5 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-S 

1-2-3-4-5 

I-2-3-4-5 

1-2-3-4-S 

1-2-3-4-5 

1-2-3-4-5 

1-2-3-4-S 


26.  Technical  Instruction.  A  technical  update  of  now  1-2-3-4-5  1 -Z-3-4-5 

equ ipment  for  a  trado  area.  Thio  would  bo  geared  to  give 

tho  fuporvlior  a  tochnlcal  undor stand  1 ng  of  tho  now 
toehnologfos  In  uao  fro*  his  eraft.  ( lo.  now  circuits, 
now  HVAC  systems  ate.). 

27.  Discipline.  Instruction  In  how  to  offoettvoly  l •Z-3-4-5  l -2-3-4-J 

administer  disciplinary  actions. 


2t.  Profess Iona  1  Counsol  I ng . How  to  counsol  subordlnatos  1-2-3-4-5  l -Z-3-4-5 
on  professional  problems. 

25.  Personal  Counsol Ing.  How  to  counsol  subordlnatos  on  1 -2-3-4-5  1-2-3-4-5 

porsona I  problems.  This  will  not  toach  tho  oanagor  to 

sol vo  tho  subordlnatos  probloos  but  how  to  control 

situations  and  who  to  rofor  tho  ooployoo  to  for 

for  professional  counseling. 

30.  Hanpowor  Author  I  sat  ton  Systoo.  This  would  include  1-2-3-4-S  1 -Z-3-4-5 

Managing  current  author  1  tat  Ions .  how  now  author  Hat  tons 

are  created  and  other  processes  associated  with  acquiring 
and  managing  personnel. 

31.  Super intondonts  Overview.  Instruction  for  1-2-3-4-S  1 -2-3-4-S 

SUPERINTENDENTS  In  the  f undamenta 1 s  of  fie  crafts  that 

they  supervise  but  In  which  they  have  no 

experience.  (For  examples  If  an  Interior  electric  foreman 
becomes  the  electrical  super Intendent .  he  would  get 
basic  technical  training  In  the  exterior  electric  and 
power  production  crafts.) 

32.  Planning.  Instruction  In  thp  methods  of  long  range  1 -Z-3-4-5  1-2-3-4-5 

strategic  planning. 

33.  Labor  relat lons.Th Is  would  include  the  Inner  workings  l -2-3-4-S  1 -2-3-4-S 

of  government  unions  Including  both  eeployee  and  ManageMont 

rights  and  respons fb f I f t les. 

34.  Intersctton.  How  to  work  effectively  with  other  1 -2-3-4-S  1-2-3-4-S 

Managers. 

35.  Political  Pressures.  Instruction  In  the  reality  of  1-2-3-4-S  1-2-3-4-S 

political  gaeeseanshlp  in  the  Air  Force  and  how  to  deal 

with  It. 

36.  Financial  Man«ge«ent.  Instruction  In  Civil  Eng Ineer 1ngl-2-3-4-S  1-2-3-4-S 

squadron  budgeting  and  spending  processes  and  procedures. 

37.  Speaking  Skills.  This  will  Include  how  to  give  both  1-2-3-4-S  1 -Z-3-4-5 

Informal  and  formal  briefings. 

39.  Listening.  Instruction  In  effective  listening  skills.  1-2-3-4-S  1-2-3-4-5 

35.  Overview  of  the  Civil  Engineering  Hiss  Ion.  Will  1-2-3-4-S  1-2-3-4-S 

discuss  how  CE  fits  Into  the  Air  Force  and  base  mission. 

Will  include  an  explanation  of  Prime  BEEF,  the  military's 
role  In  CE  and  the  civilian's  role  In  CE.  This  type  of 
course  will  attempt  to  show  the  super  I ntendents  and 
foremen  how  their  shop  fits  In  and  why  CE  has  the 
procedures  ft  does. 

40.  Promotion  Systems.  Will  Include  Instruction  on  the  1-2-3-4-S  1-2-3-4-S 

military  promotion  system  for  civilian  supervisors  and  the 

civilian  promotion  system  for  military  supervisors. 

41.  Supply  Support  System.  Will  include  Instruction  on  thel-2-3-4-5  1-2-3-4-S 

type  of  systems  (such  as  COCESS,  GOCESs.  CEMAS)  to  Include 

how  to  order,  follow-up.  and  the  material  control  work 
flow. 

42.  Vehicles.  Will  Include  an  explanation  of  the  VAUB,  1-2-3-4-5  1-2-3-4-S 

vehicle  authorisations,  requests,  and  assignment  policies. 


FART  2 


INSTRUCTIONS:  In  the  next  section.  rank  order  the  top  ton  subject 
aroaa  from  PART  l.  for  example.  If  you  fool  that  speaking  ski  I  la  aro 
tha  aoat  naadod  skill  Tor  supar Intandants  and  foremen.  placo  tha 
nuabsr  *32*  In  tha  colusn  haadad  SUBJECT  AREA  directly  across  frosi 
rank  *1*. 


RANK  SUBJECT  AREA  NUMBER 

1  (Moat  Important  topic)  _ 

3  _ 

4  _ 

7  _ 

•  _ 

1  _ 

If  (lath  Moat  taiportant  topic) 


RANT  3 


INSTRUCTIONS!  In  tha  spaco  balow  ploasa  list  any  othar  aroaa  In  which  you 
fool  Civil  Engineering  aupor  I  ntondants  and  foraiaan  naad  training.  If  you 
auggaat  a  subject  aroa  and  you  fool  It  should  ba  In  tha  top  If  subject 
areas.  Indicate  whore  (1-10)  you  would  have  ranked  It  if  It  has  bean  one 
of  tha  original  choices.  DO  NOT  change  the  tan  answers  you  gave  In  fART  2 
THANK  YOU  FOR  YOUR  ASSISTANCE! 
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Medium  Bases  (4000-7500) 
(coded  B  on  survey  questionnaire) 


Base 


Number  of  Personnel* 


Altus 

Barksdale 

Beale 

Bergstrom 

Cannon 

Carswell 

Castle 

Dover 

Dyess 

Ellsworth 

F.  E.  Warren 

Fairchild 

George 

Grand  Forks 

Grif fiss 

Hanscom 

Holloman 

Homestead 

K.  I.  Sawyer 

Little  Rock 

Loring 

Luke 

Malmstrom 

March 

Mather 

Maxwell 

McConnell 

McChord 

McGuire 

Minot 

Moody 

Mountain  Home 

Pease 

Peterson 

Plattsburg 

Pope 

Seymour- John son 

Shaw 

Tyndall 

Williams 


4355 

7198 

4801 

5965 

8195 

5954 

5424 

6483 

5614 

6752 

4049 

4836 

6292 

5607 

6741 

5037 

7038 

6964 

4866 

6950 

4111 

7300 

4378 

5013 

7300 

6185 

5079 

7406 

6600 

6334 

4099 

4878 

4131 

4497 

4445 

4560 

5992 

6117 

5448 

4370 


*Combined  military  and  civilian  personnel  assigned  as 
reported  in  Air  Force  Magazine,  May  1983. 
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Large  Bases  (>  7500) 

(coded  C  on  survey  questionnaire) 


Base 

Number  of  Personnel* 

1. 

Andrews 

10995 

2. 

Chanute 

8400 

3. 

Charleston 

8462 

4. 

Davis-Monthan 

7816 

5. 

Edwards 

8517 

6. 

Eglin 

14928 

7. 

Hill 

19599 

8. 

Keesler 

16926 

9. 

Kelly 

23597 

10. 

Kirtland 

18515 

11. 

Lackland 

26352 

12. 

Langley 

10968 

13. 

Lowry 

15122 

14. 

MacDill 

7592 

15. 

McClellan 

18000 

16. 

Nellis 

10349 

17. 

Norton 

8529 

18. 

Offutt 

16028 

19. 

Patrick 

9978 

20. 

Randolph 

7886 

21. 

Robins 

19324 

22. 

Scott 

10286 

23. 

Sheppard 

9353 

24. 

Tinker 

24000 

25. 

Travis 

11363 

26. 

Vandenberg 

12815 

27. 

Wright-Patterson 

24000 

♦Combined  military  and  civilian  personnel  assigned 
reported  in  Air  Force  Magazine,  May  1983. 
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Appendix  C:  Results  and  Discussion  of  Section  2 

of  the  Survey  Questionnaire 

Introduction 

The  background  questions  asked  in  Section  2  of  the 
survey  questionnaire  were  not  directly  used  in  this 
thesis.  This  appendix  discusses  the  results  and 
conclusions  drawn  from  this  section. 

Background  questions  were  asked  for  two  reasons. 
First,  to  validate  three  underlying  assumptions  to  this 
research.  In  Chapter  1,  the  author  asserted  that  civilian 
Civil  Engineering  superintendents  and  foremen  are  hired 
primarily  based  on  technical  performance  and  not  on 
managerial  potential.  Further,  it  is  implied  in  Chapter  1 
that  neither  military  nor  civilian  CE  supervisors  receive 
adequate  managerial  training  in  their  careers.  Finally,  it 
is  assumed  that  managerial  training  would  be  of  value  to 
CE  supervisors.  The  second  reason  for  this  section  was  to 
create  an  unbiased  database  of  opinions.  After 
implementation  of  a  training  program  these  responses  could 
be  compared  to  new  ones  to  see  if  the  program  is 
successful . 

The  same  parametric  t-test  with  Likert  data  was  used 
as  that  which  was  discussed  in  Chapter  3.  This  test, 
however,  was  to  measure  agreement  or  disagreement.  The 
results  will  be  discussed  by  the  assumptions  they  tried  to 


validate 


Results 


The  first  two  questions  (numbers  5  and  6  on  the 
survey  in  Appendix  A)  attempted  to  validate  the  assumption 
that  civilian  CE  supervisors  were  hired  on  technical 
ability  rather  than  managerial  potential.  Based  on  the 
mean  of  3.083  for  question  5  the  author  could  not  conclude 
that  managerial  potential  was  not  a  significant  factor  in 
hiring.  However,  the  responses  to  question  6  were  adequate 
to  conclude  that  the  primary  factor  in  hiring  civilian 
superintendents  and  foremen  is  technical  expertise  and/or 
seniority . 

The  middle  four  questions  (numbers  7-10)  attempted  to 
establish  the  adequacy  of  current  managerial  training 
before  and  after  assumption  of  supervisory  positions  for 
both  civilian  and  military  supervisors.  The  results 
indicated  that  neither  civilians  nor  military  personnel 
receive  adequate  managerial  training  prior  to  assuming 
supervisory  roles.  Further,  respondents  felt  that  neither 
group  received  adequate  training  after  selection. 

Finally,  there  was  an  overwhelming  feeling  among 
respondents,  that  managerial  training  would  be  of  benefit 
to  CE  supervisors.  Only  1  of  the  60  respondents  agreed 
that  civilian  supervisors  would  not  gain  from  this  type  of 
training.  In  addition,  only  5  of  the  60  agreed  that 
military  supervisors  would  not  benefit. 
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Conclusions 


It  is  not  clear  whether  or  not  managerial  factors  are 
generally  considered  when  civilian  supervisors  are  hired. 
However,  it  is  certain  that,  when  taken  together, 
technical  expertise  and  seniority  are  the  major  factors. 
The  current  attitude  among  CG  Chiefs  of  Operations  is  that 
superintendents  and  foremen  are  not  receiving  adequate 
managerial  training  during  their  careers.  Finally,  both 
military  and  civilian  superintendents  and  foremen  would 
benefit  from  managerial  training. 

Based  on  the  above  results,  the  author  concluded  that 
this  and  future  research  is  the  area  of  management 
training  for  CE  supervisors  is  warranted. 


Appendix  D:  Input  Form 


ENGINEERING  MANAGEMENT  THESIS  OF  LT  MARK  CORRELL 


TITLE:  ANALYSIS  OF  TRAINING  NEEDS  FOR  CIVIL  ENGINEERING  SUPERINTENDENTS 
AND  FOREMEN 


PROBLEM  STATEMENT:  This  thesis  will  focus  on  Che  educational  deficiencies 

of  current  supervisory  training  programs.  In  particular.  It  will  address 
the  fact  that  the  educational  needs,  with  respect  to  management  functions 
and  Interpersonal  shills,  of  Civil  Engineering  superintendents  and  foremen 
are  not  being  met. 


INSTRUCTIONS:  In  the  space  that  follows  please  describe  those  skills  In 
which  you  feel  CE  superintendents  and  foremen  ate  deficient.  Be  as  specific 
as  possible.  For  example.  If  you  feel  that  they  are  weak  In  the  area  of 
written  communication  then  state  which  specific  casks  are  poorly  accomplished 
such  as  APRs,  position  descriptions,  or  correspondence. 


GENERAL  COMMENTS:  Please  add  any  lnpucs  which  you  feel  will  aid  me  in  my 
research.  Thanks  for  your  help. 


Appendix  E:  Data  Files 


This  appendix  contains  the  returned  survey  files  used 
to  perform  both  the  parametric  and  the  non-parametric 
analysis.  Blank  spaces  in  the  files  indicate  that  the 
respondent  did  not  answer  that  question  or  questions.  The 
two  files  are  in  parallel  order  (i.e.  the  first  entry  in 
both  files  is  from  the  same  survey). 

In  file  A,  immediately  following  this  page,  the 
following  format  applies: 

Survey  Question 
1-4 

Base/Command  Code 
5-12 

13-42(Civilian) 
13-42(Military) 


Data  File 
Columns  1-4 
Columns  5-6 
Columns  7-14 
Columns  15-44 
Columns  45-74 


In  file  B,  two 
applies : 

Data  File 


Columns  1-2 
Columns  3-4 
Columns  5-6 
Columns  7-8 
Columns  9-10 
Columns  11-12 
Columns  13-14 
Columns  15-16 
Columns  17-18 
Columns  19-20 


pages  over,  the  following  format 


Survey 

l(Most  Important  Topic) 

2 

3 

4 

5 

6 

7 

8 
9 

10(10th  Most  Important  Topic) 


Data  File  A 


CCB(4BA4333332254 34453533333335445444453433445434 4335333355334434 4 44334 3344 
CDEDBB141 1 1 1 11553355535334355443543333353444533555355334353445543333353444 
CCADBB 1522221 155555544235554454454 1433345453555435435545543434544443343453 
BBBCAC3422332244232344333434433443334 334445444232344 5334343334433343343454 
CCFeCHS222442243434533455333533451 424424245444434553555333533451 4244242434 
BAACBB4422 4422 444544443544534 443434443443 44554 454444 354 44544 45533435444 4 43 
BCBACD45 152422554434345443535445534453344444354434345443535443534453344444 
CDBDCD242443 134524444444443 14445443354 2222445522224244445 144454455542222 44 
CCFFBA44222422554433334444433443324434334433554433334444433333334334433333 
CCEEBB343344334422222133221213341 131233333434422222133221213341 13123333343 
CCCFB42422442 145443435444 34434 344444 3333334 3454434353443 4 434333454 3333334 3 
DDCECC3422221 134454454343343434441343334324334453354443343434431 4433343243 
00DFCC3444442245S4445444S44445544345S34533444554445454S44443544345534S3344 
CDCCB442232322455545444444445455554455553445335544444444445445S54455453445 
CCFFAB421 143 11 55235433554 34553355254 25344555552344325543445335425425344555 
DDCAC4434524 14444425345524555535555555 125355 2 3442432342335223555531 4 l 23455 
BCFPBA4 4332435553554555555555555555553553355553554555555555555555553553355 
CCABB4434 433222434 24443435243443353223 12335424342 44 444 3524 3443353223 123354 
CCC0BB4434232244344433343334333444 3334334444443444334433343334444334334444 
DCEEBA4434241 1554454543444534445454454344 433554454544444534445454454344433 
CDEECF423444334424322343244332243 132 142334334423333453344332353 14? 14332433 
DDBC4F25 1222 125445444454445 4545 4545555554554444444445444545454545555554554 
BBBDBn422???l?4 44334 43344445444 54 33434243333444434433444 45444543 3434 2 4 3333 
CCBABrt42222222553434324 4233443244322 12223445553434324423344324432212223445 
CBFECF252344225534323424443333245233 13343354553442344444333424523313343354 
BCEECB242424244 4 34 334 3434 3 434433433322334 4333433334 343334 344 334 34322233 433 
BCFPBC4423431 1543344434334444335334433443344443344444334444335334433443344 
DCEECC2412221 1544334433343433443213113453333544334433343433443213413453333 
DCBBCB241 12211445445555343345435433534344433445444544343334435434534343333 
BBBEAA33223222545355555S555555455555SSSSSS55535355555555555555555555555555 
CCEFB024224422443433433434444334333333333444443433433434444334333333333444 
DCECBA4422222244445533445445334233333534335444445433445 4 45334 2 33333534 3354 
CDCFBa54455511?424442424??242244522?24445242242444243422?4?22452?2?4445442 
CCBBBA4323331 1354335545545433334323355322354454335535545433334324355322354 
BBCDAA4234421 3555555454535553335453445335455553334333335553335454445333455 
0CEECE424422225S3 424554334 435335422344353444553444554334 435335422344353444 
CCFFBF5 122221 15554444445445343455444554’45455535443445344553545345455445455 
0CECBA44222233453443344 4344533 4353343 4232553453443344 4344533 43533 434232553 
CCBFCC532344 11554454433534533334445444334444554454434434533334445444333344 
CCCDBC1 424242445242253254445343552221 1 1 1141144442253454445343552421 1111311 
CCCFCC521 2331 1344434444434334444333455353333334434444434334444333455353333 
DCCCCD322233554534333344444433435 44 4334 45445453 43333444444334354 44334454 45 
BBA0BB241 24433553534343454555534535353435544454534555435545535535453435544 
BCBCCD2422441 14524424224225444341 42224422442442442424422544444 144224422344 
CCBBBa34?22?ll 3433442324433542355324244 21 244554344235443353235535424421244 
BCBDAB34224 4224443433445553343 45 4 22 4243 423 4444444555555543545542242 4342344 
CCFFBD4224441 15544344443344343334344344343435344344443344333334 J4444433343 
BCB0BB3424232355 44545335444 13433522 452355444553353533544443433522352353444 
CCFDCB1 522441 2553455335535422235335444442344443455445535422235335334331344 
BCEECF242233224 43344553334 43445 1344 4334533 4 3443344544334333444345433153343 
DCFCCE1 5111 1 11553353544333535333235333335334534555545453545453333555455554 
BBBBBB2 42444 12554 4 4434 45454333 433343552 4433555444 43335 4543334533533524 4 355 
CCCF4C 1422221 1 555534444424454443433443223434535534444424434443433443223454 
CCBDB4 43333322 4334 4334344333 444 33333 4 33331 334334 4334444 33344 4 3333333333 4 33 
DCCCCC24222212444535444445345344433444443444444555444445545544435444443444 
BCC0CE34234422S5354533354553543SS553455S4 45 45535453555453354 35535345552 154 
CCFF4B4222221 14434432234244322321 343 13232354 3334432234? 4432232 13431 3232334 
BCCDBB24224422343433 43334 43433344333333 13444343433 43334 13 43334 43333334344 4 
BC80BR2432441 1233244233432333333222432244444443344244432333443424442443443 
DBECBD2424332253444134444 44344444444344 43444534444444444434444444434443444 
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Data  File  B 


18202527191334317874 
38191424181421274130 
221331181514242541 17 
144 t 21 2431 3530382024 
72182523273141197114 
22211434242933254131 
13142535423315724034 
14132533343530192341 
141427273440232541 33 
3041 

203331304114247117 

14193038142533412220 

19151474251838373534 

22384241343728292715 

22143471243033414240 

31394142302224211833 

19384127241328351825 

32244114422914192228 

13141731182430414240 

17192535321518201413 

14217013217430403334 

1 37025293327374 13929 

18142515381413292434 

13143042212231244140 

41133138741424202417 

14142531272219284018 

13141930712434273874 

13192523343729153814 

18151917302377341413 

15223137393029231340 

41477440131414197425 

24344117232218151413 

39313441721817743071 

35413014153442192318 

14131874752434414730 

20131430273819144221 

35152725277447413031 

17221331351418192530 

19301424273175731415 

1838353434282930 1424 

14393134373821  751442 

39142437421413302440 

14141777193234413029 

31131430244134343742 

78273013141970291841 

13172315142425354118 

3931221 7381314193574 

13142430332221171842 

19793833701334377441 

13143527141839223434 

41423013142734242133 

14131422172327403521 

13312841397022141837 

34412414221733251342 

19151414243830314174 

18172214203341383940 

13141932373827744173 


II 


V  -v  '. 


V  *.  *. 


Appendix  F:  Suggested  Additional  Sub iect  Areas 


This  appendix  contains  the  five  subject  areas  that 
were  submitted  via  the  open  ended  question  in  the  survey 
questionnaire.  Each  suggestion  is  listed  under  the 
research  question  that  it  is  most  applicable  to.  The 
numbers  in  parentheses  after  the  subject  title  represent 
the  placing  in  the  rank  ordering  (1-10)  that  the 
suggestor/s  indicated. 


Research  Question  1:  General  Management  Skills 


No  topics  were  submitted  that  fall  under  this 
research  question. 


Research  Question  2 :  CE  Unique  Skills 

1.  Equipment  Acquistion  (7,9)  -  "Included  in  this  item 
could  be  special  financing  available  for  equipment  and 
evaluation/testing  procedures  performed  by  AFESC." 

2.  Planning  Section  (2)  -  "...  to  inform  the 
superintendents  and  foremen  of  the  planners  function.” 

3.  Project  Review  -  "Shop's  responsibility  to  insure 
that  the  best  design  is  obtained  from  design  agencies  for 
projects  in  the  shop’s  area  of  responsibility." 


Research  Question  3:  Interpersonal  Skills 


Appendix  G:  Analysis  of  Variance  ( ANOVA 

The  analysis  of  variance  (ANOVA)  technique  is  a 
statistical  process  which  is  used  to  compare  the  means  of 
populations  with  respect  to  one  or  more  factors.  The  test 
is  used  to  determine  if  one  or  more  of  the  means  is 
significantly  different  from  the  others  when  divided  into 
groups  by  factor.  (McKnight  and  Parker.  1983). 

Similarly  to  the  t-test,  the  ANOVA  procedure 
establishes  null  and  alternative  hypotheses  (Meek  and 
Turner,  1983).  For  ANOVA  the  null  hypothesis  usually 
states  that  the  means  are  all  equal  (Meek  and  Turner, 
1983).  This  hypothesis  is  then  tested  at  some  significance 
level,  usually  .01  to  .05,* against  the  alternate 
hypothesis  which  says  that  at  least  one  mean  is 
significantly  different  from  the  others  (McKnight  and 
Parker,  1983).  If  the  null  hypothesis  is  rejected,  the 
analyst  can  conclude  that  at  least  one  of  the  means  is 
different  from  the  others.  However,  the  reader  should  note 
that  using  a  significance  level  of  .01  to  .05  means  that 
there  is  some  chance  that  there  will  be  a  Type  I  error 
(McKnight  and  Parker,  1983).  A  Type  I  error  occurs  if  the 
null  hypothesis  is  rejected  when  in  fact  it  should  not  be 
(Meek  and  Turner,  1983). 

The  ANOVA  technique  may  be  used  to  evaluate  the 
impact  of  one  or  more  independent  variables  (factors)  on 


the  dependent  variable.  The  ANOVA  subprogram  in  the  SPSS 
package  allows  up  to  five  simultaneous  factors.  In  this 
research,  however,  the  author  was  interested  in  only  two 
factors  and  their  separate  impacts  on  the  means.  As  a 
result,  the  subprogram  ONEWAY  was  used.  ONEWAY  is  a 
standard  ANOVA  procedure  which  is  run  on  only  one  factor 
Hence,  it  was  more  appropriate  than  the  ANOVA  subprogram 
(Nie  et  al.,  1975). 


Appendix  H:  Validation  of  Interval  Data* 

Traditionally,  the  statistical  analysis  data  has  been 
based  upon  the  assumption  that  the  data  can  be  classified 
into  one  of  four  groups.  Classical  statistics  assumes  that 
data  may  be  classified  as  either  nominal,  ordinal, 
interval,  or  ratio  level  data.  Nominal  level  data  is 
considered  to  be  the  lowest  form  of  data,  while  ratio 
level  data  is  considered  the  highest.  The  type  of 
statistical  tests  which  may  be  applied  against  the  data 
are  dependent  upon  the  level  of  the  data  (Harnett,  1982). 

The  four  traditional  levels  of  data  are  distinquished 
on  the  basis  of  the  ordering  and  distance  properties 
inherent  in  the  measurement  rules.  With  nominal  level 
data,  numerical  values  may  be  assigned  to  the  data,  but  no 
comparisons  can  be  made  between  the  data  points.  With 
ordinal  level  data,  it  is  assumed  that  the  data  can  be 
rank  ordered.  That  is,  the  data  can  be  arranged  in 
ascending  or  descending  sequence.  Nothing  can  be  said, 
however,  about  the  relative  distance  between  the  data 
points.  It  is  only  with  interval  level  and  higher  data 
that  we  can  begin  to  compare  one  numerical  value  with 


another.  Interval  level  data  assumes  an  exact  knowledge  of 
the  quantitative  differences  between  the  objects  being 
measured.  This  type  of  scale  is  concerned  primarily  with 
the  distance  between  those  objects.  With  ratio  level  data 
proportional  difference  become  significant  or  valuable. 
Ratio  level  data  has  all  of  the  properties  of  the  lower 
levels  of  data.  In  addition,  ratio  level  data  has  an 
inherent  or  assumed  zero  point  (Harnett.  1982). 

As  a  minimum,  the  data  from  the  mailed  questionnaire 
is  ordinal  level  data.  However,  parametric  statistical 
analysis  requires  at  least  interval  level  data  (Harnett, 
1982).  Unfortunately,  social  science  research  primarily 
deals  with  opinions  or  attitudes.  Measures  of  responses 
for  these  attributes  are  difficult  to  classify  as  interval 
level  data.  A  valid  question  then,  is  the  appropriateness 
of  using  parametric  statistical  analysis  on  less  than 
interval  data. 

Twenty-five  years  ago,  statistical  texts  would  have 
given  a  definitive  answer  to  this  question  (Gardner, 

1975).  Arguments  since  then,  however,  have  blurred  the 
distinction  between  ordinal  and  interval  data.  Many 
statisticians  now  argue  that  parametric  techniques  for 
ordinal  data  are  appropriate  if  the  data  at  least 
approximates  interval  level  data.  Gardner  (1975) 
concludes: 

1.  The  distinction  between  ordinal  and  interval 


scales  is  not  sharp.  Many  simulated  scales  yield 
scores  that*  although  not  strictly  on  interval 
strength,  are  only  mildly  distorted  versions  of  an 
interval  scale. 

2.  Some  of  the  arguments  underlying  the  assertion 
that  parametric  procedures  require  interval 
strength  statistics  appear  to  be  of  doubtful 
validity . 

3.  Parametric  procedures  are,  in  any  case,  robust  and 
yield  valid  conclusions  even  with  mildly  distorted 
data. 

Nie  et  al.  (1975)  go  a  step  further  and  define  a 
level  of  data  as  ordered  metric  or  partially  ordered  data. 
This  level  of  data  falls  between  ordinal  and  nominal 
categories  and  consists  of  data  where  the  intercategory 
distances  are  known  even  though  their  absolute  magnitude 
cannot  be  measured.  Other  statisticians  argue  that  "proper 


assignment  of  numeric  values  to  the  categories  of  an 
ordered  metric  scale  will  allow  it  to  be  treated  as  though 
it  were  measured  at  the  interval  level"  (Nie  et  al.,  1975, 
p.6).  It  is  further  argued  that,  except  for  extreme 
situations,  interval  statistics  (parametric  statistics) 
may  be  applied  to  any  ordinal  level  data  (Nie  et  al., 

1975). 

Professor  McNichols  (1980)  argues  that. 

Although  there  are  always  risks  inherent  in 
deliberately  violating  assumptions  in  statistical 
analysis,  very  few  of  the  multivariate  analysis 
results  reported  in  the  behavioral  sciences 
could  be  justified  if  rigid  adherence  to 
interval  scale  requirements  were  observed. 
(McNichols,  1980,  p.  19) 

Therefore,  Likert  scale  data  is  often  considered  to  be 
ordered  metric,  and  parametric  analysis  techniques  may  be 


used  in  analyzing  the  results  of  this  type  of  data 
(McNichols,  1980). 

The  authors  [author]  feel  [feels]  these  arguments 
justify  the  assumption  of  at  least  interval  level  data  and 
the  use  of  parametric  analysis  techniques  in  this  study. 
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Appendix  I:  Factor  Analysis 


The  purpose  of  this  appendix  is  to  give  a  brief 
description  of  the  factor  analysis  process  used  in  this 
thesis.  Factor  analysis  in  not  a  single  procedure  but  in 
fact  a  collection  of  techniques  (Nie  et  al.f  1975).  In 
general,  the  goal  of  factor  analysis  is  to  reduce  an 
initial  large  set  of  variables  into  a  new  set  of  factors 
(Coleman,  1984).  These  new  factors  contain,  as  their 
members,  the  highly  correlated  variables  from  the  original 
set  (Coleman,  1984).  There  are  four  general 
characteristics  of  the  factors  that  result.  First,  the 
variables  within  a  factor  should  have  very  similar  themes 
or  be  compatible  in  some  way  (Tucker,  1981).  Second,  a 
large  proportion  of  the  variance  explained  by  the  initial 
set  of  variables  should  also  be  explained  by  the  new 
factors  (Tucker,  1981).  Third,  the  factors  should  be 
independent  in  that  the  contents  of  one  factor  should  not 
affect  the  contents  of  another  (Tucker,  1981).  Finally, 
the  result  should  be  one  that  does  not  clash  with 
intuitive  perceptions  (Tucker,  1981). 

There  are  three  basic  steps  in  any  factor  analysis. 
The  first  step  is  the  preparation  of  a  correlation  matrix 
(Nie  et  al.,  1975).  The  purpose  of  this  step  is  to 
establish  how  the  correlation  between  variables  will  be 
measured  (Nie  et  al.,  1975).  Then  the  possible  data 
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reduction  avenues  are  investigated  (Nie  et  al.,  1975) 
Finally,  the  values  are  rotated  to  provide  readily 
interpretable  results  (Nie  et  al.,  1975). 


In  this  thesis  the  author  used  the  PA2  subprogram  of 
the  SPSS  package.  This  subprogram  provides  an  initial 
factoring  based  on  the  three  steps  from  above.  However,  it 
then  updates  the  correlation  matrix  with  new  communality 
estimates.  This  iteration  process  continues  until  the  new 
communality  values  are  not  significantly  different  from 
the  previous  iteration's  values  (Nie  et  al.,  1975). 

There  are  two  basic  outputs  of  this  program.  The 
first  is  a  list  of  the  variables  and  there  associated 
eigenvalues.  There  are  a  variety  of  techniques  to 
determine  the  number  of  factors  to  be  used.  This  thesis, 
however,  used  the  Kaiser  criterion  which  includes  only 
those  number  of  factors  with  an  eigenvalue  greater  than 
one  (McKnight  and  Parker,  1983).  Once  the  number  of 
factors  is  determined  the  subprogram  gives  factor  loadings 
for  each  variable  in  each  factor.  These  factor  loadings 
indicate  how  much  of  the  variance  in  that  factor  is 
accounted  for  by  that  variable  (Nie  et  al.,  1975).  As  a 
result,  high  positive  values  indicate  that  a  variable 
should  be  included  in  a  particular  factor.  It  is  common  to 
include  variables  with  factor  loadings  greater  than  .4  in 
that  factor  (McKnight  and  Parker,  1983).  As  a  result,  this 
thesis  used  the  .4  convention. 
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